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Introduction» 


The psychology of pleasantness and unpleasantness is at 
present a potential body of knowledge rather than an actual 
one. This is not due to any dearth of facts. Appropriate 
psychophysical methods were provided as early as 1871 by 
G. T. Fechner, and their application has yielded a consider- 
able mass of information concerning the relation of pleas- 
antness and unpleasantness to external stimuli and to 
motivating factors. In the "nineties, the Wundtian school 
began the study of the vaso-motor and respiratory con- 
comitants of pleasantness and unpleasantness, and this 
work, although it failed to live up to Wundt’s expectations, 
yielded a further increment of useful information. Since 
1910, finally, with the work of Head and Holmes, we have 
valuable data concerning the relation of pleasantness and 
unpleasantness to processes in the brain. These facts, how- 
ever, lie scattered through the journals of many different 
nationalities and of many different periods. No attempt 
has been made to bring them together into a concrete syste- 
matic unit." 

This circumstance is doubly unfortunate. An adequate 
understanding of the conditions of pleasantness and un- 
pleasantness would constitute not merely an advance of 
psychology; but a contribution to human welfare. How- 
ever diverse they may be, all systems of ethics agree that 
some form of well-being should be the lot of mankind. 
Religions, for instance, promise beatitude, if not on this 
earth, at least in heaven,” and even for Kant the complete 
‘good must needs involve happiness? True, mere knowl- 
edge of the conditions of pleasantness and unpleasantness 
would be far from sufficient to bring about universal well- 
being. Pleasantness is in all likelihood but one aspect of 
well-being. Besides, there would always remain the problem _ 
of application. Acquisition of this knowledge, however. 
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would undoubtedly constitute a definite step toward the 
achievement of such an end. 

The purposé of the present volume.is to remedy the 
ghost-like state of the psychology of pleasantness and un- 
pleasantness by bringing its facts together into a single 
orderly structure. The first chapter defines a systematic 
variable, hedonic tone, whose positive and negative values 
correspond respectively to pleasantness and unpleasantness. 
The second chapter discusses experimental methods: 
Chapters three to ten deal with the relation of hedonic tone 
to stimuli, to motivating factors, to memory, to muscular 
responses and to the nervous system. A final chapter is 
devoted to the theory of hedonic tone. The effort through- 
out has been to state the facts with a minimum of interpre- 
tation. Conclusions are separated from the results which 
underlie them, and the results themselves are placed in-their 
experimental settings. Whatever value the work may have 


should thus prove relatively independent of personal syste- 
matic bias. 
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1The nearest approach to such an integration! is A.- Lehmann's 
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Definition of Pleasantness and Unpleasantness 
and of Hedonic Tone 


It is well, before starting an investigation, to have 
clearly in mind that which one is to investigate., Strictly 
speaking, pleasantness and unpleasantness are mere words. 
'The investigation of words, however, is a matter for the 
philologist. Our concern is not with the words themselves 
but with that which they represent. What is the meaning 
of the terms pleasantness and unpleasantness ? 

Let us first consider the colloquial meaning of these 
terms. Both involve the suffix -ness. According to Web- 
ster's dictionary, this suffix is "used primarily to form 
abstract nouns denoting in general quality or state.” The 
implications of this definition are well borne out by every- 
day observation. . When confronted with actual objects 
people rarely use the terms pleasantness and unpleasantness. 
Instead, they use the corresponding. adjectives: “this per- 
fume is very pleasant”; “this wet weather is unpleasant.” 
As for children, the terms pleasantness and unpleasantness 
do not appear in their vocabulary until long after they have 
been accustomed to characterize objects as good or bad, 
pleasant or unpleasant. It seems clear that in colloquial 
usage the words pleasantness and unpleasantness are what 
logicians call abstract terms, as opposed to concrete, ies 
terms which refer to attributes and not to things. 

The technical meaning of these terms is similar to their 
colloquial meaning. In the great majority of experiments 
upon pleasantness and unpleasantness the observers do not 
use the terms at all. Their reports are of the type: "x is 
pleasant," "y is unpleasant," "x is more pleasant than y." 
Pleasantness and unpleasantness do not appear until the ex- 
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perimenter begins to systematize the reports of his ob- 
servers. It is obvious that in such cases pleasantness and 
unpleasantness do not denote actual data, items or con- 
stituents of the experience of the observers, but concepts, 
entities constructed by the psychologist to describe the actual 
data. 

The concepts denoted by the words pleasantness and 
unpleasantness are quantitative ones. When an observer 
is asked to make judgments of pleasantness, for instance, he 
is able to state which of two objects is the more pleasant, 
and whether a single object is only slightly pleasant, 
moderately pleasant, or very pleasant. The experimenter 
can consequently arrange objects into a series, each member 
of which is related to its neighbors by being more pleasant 
than the preceding one and less pleasant than the following 
one. Such series are generally transitive, i.e. given any 
three members a, b and c, if a > b and b > c, then a > c. 
Difference in position in such series is considered to repre- 
sent difference in amount of pleasantness. The concept 
pleasantness thus becomes a variable. But experimentation 
yields more than mere rank orders of pleasantness. By 
means of proper psychophysical technique it is possible to 
construct series of objects in which each member (other 
than the first) is just noticeably more pleasant than the 
preceding one. In accordance with custom in sensory psy- 
chophysics, just noticeable difference with respect to pleas- 
antness is conceived to represent a difference of one unit in 
amount of pleasantness. The concept pleasantness thus be- 
comes a truly quantitative variable. As a rule it is repre- 
sented by a vector, relative position on the vector indicating 
relative amount of pleasantness. The same is true, natu- 
rally, of unpleasantness. 

To say that the concepts pleasantness and unpleasant- 
ness are quantitative variables is not to say that experience 
itself is quantitative. These concepts are wholly distinct 
from the experience which they characterize. They are 
quantitative because the psychologist makes them so. 
Whether or not the experience to which they refer is like- 
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wise quantitative is a problem that I do not have to discuss, 
as I shall deal in this volume only with pleasantness and 
unpleasantness. It is a problem which I should not care to 
discuss, for I consider it to be not psychological but meta- 
physical. 

From the linguistic point of view pleasantness and un- 
pleasantness are opposites. This has led a good many 
psychologists to consider the variables which they represent 
as positive and negative phases of a single more general 
sariable. 2 Lo D-seolande tor instance, writes: “ 3 
Pleasantness can be treated as positive affection of a cer- 
tain intensity, and unpleasantness as negative affection hav- 
ing a definite negative value. If we use this method of 
conception we do not have to distinguish constantly between 
pleasantness and unpleasantness, but may speak generally 
of affection or affective intensity—the measure of affection 
at any instant—which may have either positive, negative 
or zero values.” ! Such a view, however, has not met with 
universal acceptance. Thus in an article published in 1925, 
C. A. Ruckmick raises the query: “May pleasantness and 
unpleasantness be qualities of different orders?” ? and con- 
cludes that “the opposition between these qualities is prob- 
ably logical and not psychological." 

What are the facts concerning the relation of the 
variables pleasantness and unpleasantness ? Experiments 
dealing with this question have been carried out by E. B. 
Titchener,t S. P. Hayes,’ S. Fernberger? and W. S. Foster 
and K. Roese.” All four experiments agree with each other, 
so that it will suffice to describe only the most striking of 
them, that by Fernberger. This experimenter worked with 
the method of paired comparisons in which each stimulus 
of a group was compared with every other stimulus in the 
group with respect either to pleasantness or to unpleasant- 
ness, and the frequency of preference was taken as an index 
of the degree of pleasantness or unpleasantness.° The 
stimuli were 21 Milton-Bradley colors. There were 15 
observers. The experiment involved two distinct series. 
In the first series the observers were instructed to judge in 
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the case of each pair of stimuli which was the more pleas- 
ant. In the second series, they were instructed to judge in 
the case of each pair of stimuli (the same pairs as in the 
first series) which was the more unpleasant. The results 
are shown in Fig. 1, reproduced from Fernberger's article. 
'The continuous line indicates for each stimulus (abscissae) 
the average of the frequencies with which it was judged 
more pleasant than the other stimuli by the 15 observers 
(ordinates). The broken line indicates for each stimulus 


Frequencies, Pleasant Judgements 


Inverse Frequencies, | 
Unpleasant Judgements 


123452567 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
Stimuli 


Fic, 1. 
(After Fernberger) 


the difference between the maximal frequency with which it 
could have been judged more unpleasant than the other 
stimuli, and the average of the frequencies with which it 
actually was so judged. Thus the continuous line indicates 
relative pleasantness, the broken one relative lack of un- 
pleasantness. ‘The high degree of correspondence between 
the two lines clearly shows that these two conceptions are 
equivalent. 

The relationship, then, of the variables pleasantness and 
unpleasantness is such that a change towards the maximum 
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of the one is equivalent to a change away from the maxi- 
mum of the other. This relationship can be expressed in 
very simple fashion by making these two variables posi- 
tive and negative phases of a single more general algebraic 
variable. As pointed out by Troland, such a convention 
obviates the necessity of distinguishing constantly between 
pleasantness and unpleasantness. We shall adopt this con- 
vention and shall henceforth consider pleasantness and un- 
pleasantness to be respectively the positive and negative 
values of a single algebraic variable. In so doing, how- 
ever, we shall not be maintaining that experience charac- 
terized by a negative value of the variable lacks some 
feature which is present in experience characterized by a 
positive value. Our convention applies solely to the con- 
cepts pleasantness and unpleasantness, not to the experience 
characterized by these concepts. 

What name shall we give to this general algebraic 
variable? In his “Fundamentals of Human Motivation,” 
Troland uses the term affection for this purpose." This 
conflicts, however, with the widespread use of the term 
affection to represent an element having pleasantness and 
unpleasantness for its qualities." This latter circumstance 
led Troland to avoid the term in his *Mystery of Mind" 
and to use feeling instead. Here, however, we have a 
worse conflict. The term feeling has been used extensively 
by psychologists whose systems involved elements to repre- 
sent combinations of affections (in the sense of elements) 
with sensations." I myself have used the term affectivity 
to represent the general algebraic variable defined above, 
but experience has shown this to be too radical a departure 
from custom. Either feeling-tone or affective tone would 
be good terms—they have been used in this sense by many 
well-known psychologists including Stout'^—but their adop- 
tion would conflict with Wundt's use of feeling to indicate 
any "subjective" experience. It seems to me at present 
that the best term is hedonic tone. The term has never to 
my knowledge been used in any other sense, and its use in 
the sense proposed is advocated by Baldwin's Dictionary of 
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Philosophy and Psychology. In the present volume, the 
the general algebraic variable, whose positive values co 
respond to pleasantness and whose negative values corre 
pond to unpleasantness, will be called hedonic tone. 

If the positive values of our general algebraic variable 
represent pleasantness, and its negative values, unpleasant 
ness, what does its zero-value represent? Does it repre 
merely an ideal boundary between pleasantness and unpleas- 
antness or a definite concept? Experimentation seems 2 
first sight to support the latter alternative. If a set of ve 
similar objects be presented to an observer with instructio 
to judge their pleasantness or unpleasantnes, he will usually 
judge several of them to be indifferent, and state that th 
are more pleasant than unpleasant objects but less pleasant 
than pleasant objects. It would seem, then, that there is 
a definite concept called indifference which refers to contents 
of experience different from those referred to by the con- 

» ‘cepts pleasantness and unpleasantness, and that it is this 
concept which is represented by hedonic tone of zero value. 

In my opinion, however, this inference is erroneous. In 
an experiment upon habituation I had occasion to make my 
observers judge pairs of stimuli both relativ ely. and abso- 
lutely. The observers were instructed to state, in the case 
of each pair, not only which stimulus was the more pleas- 
ant, but whether each was pleasant, indifferent or un- 
pleasant. One observer astounded me by giving a consider- 
able number of reports in which one stimulus was judged 
more ` eso than the other although both were judged 
to be indifferent. Upon being questioned, this observer 
explained that his procedure in arriving at a judgment was 
to represent the two.stimuli i in visual terms by two points 
on a vertical scale. Pleasantness was represented by the 
upper part of the scale, unpleasantness by the lower part, 
and Mec is is the crux in the present connec- 
tion—was ‘represented. not by a point in the centre of the 
scale, but. by a range extending an appreciable distance 
above and below the centre. Thus if two stimuli were rep- 
resented on the scale as shown below, the observer would 
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naturally report that the first was the more pleasant, though 
both were indifferent. For the purpose of my experiment 
it was necessary to secure fine discrimination in terms of 
absolute judgments. I consequently instructed this observer 
to keep his range of indifference as narrow as possible. 
Within a few trials he ceased to give reports of 
thé type mentioned above, and such reports did 
not recur during the remainder of the experiment. 

This case clearly proves that indifference is P 
equivocal insofar as it is a concept referring to 
a class of contents of experience. The contents 
to which it refers are not always the same. The 
case further indicates that such a concept overlaps | 
the concepts pleasantness and unpleasantness, and 
consequently, that it corresponds not to zero of 
hedonic tone; but to a range of values of hedonic 
tone centered upon zero. It follows that zero. Y 
value of hedonic tone represents not a definite 
concept distinct from pleasantness and unpleas- 
antness, but rather an ideal boundary between the Fic. 2 
latter... * 1 

Is this to state that the concept indifference is super- 
fluous? If, as I'have sought to show, this concept represents 
merely a small and indeterminate range of hedonic tone 


ist. 
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around zero, and if such a range is covered by the concepts 


pleasantness and unpleasantness, it is clear that the con- 
cept is logically superfluous. It is superfluous, howevér, only 
in the logical sense. It remains a useful, albeit rol h; means 
of referring to values of hedonic tone in the neighborhood 
of zero. X " 

We are now in position to ridi i-o the question 
asked at the beginning of the chapter. ., Pleasantness and 
unpleasantness are concepts characterizing experience. They 
are quantitative variables so related [4 each other that 
they may be represented respectively by the positive. ind 
negative values of a single aget variable. This 
variable we shall call hedonic tone. The problem which 


we undertook to investigate in the introductory chapter 
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thus becomes the problem of establishing the conditions of 
hedonic tone. 
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Chapter II 


Methods of Experimentation 


INTRODUCTION 


Experimental results constitute the backbone of psy- 
chology. In order to understand these results it is necessary 
to understand thoroughly the methods by which they have 
been secured. Before discussing data concerning hedonic 
tone we shall therefore deal with the methods of experi- 
menting upon this variable. 

In a paper read before the 6th International Congress 
of Psychology in 1910, Külpe suggested that these methods 
be classified not as units, but according to the various partial 
procedures of which they consist: “Tf one wishes to make 
a systematically complete and at the same time logically 
satisfactory survey of the methods used in the psychology 
of feeling, it is necessary to classify separately the ele- 
mentary procedures involved in every one of the methods 
which are actually in use." * The classification which he 
proposed was as follows: 

“A, Methods of interpretation, which are applied to ex- 
pressions of feeling separated from the individual in whom 
they originate, e.g. to works of art, autobiographies, scien- 
tific performances. In the case of these methods it is 
sometimes necessary to institute a preliminary investigation 
concerning the genuineness, credibility and completeness of 
the evidence. The methods of interpretation are closely 
allied to the methods developed by the science of history. 

"B. Methods of observation, which may be distin- 
guished as follows: 


1. Free and limited observation. 
2. Casual and systematic observation. 
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3. Single observations and series of observations. 

4. Simultaneous observation and retrospective obser- 
vation. 

5. Observation with full knowledge of the problem, 
with partial knowledge, and with no knowledge. 

6. Noticing, perceiving, comparing, as particular 
forms of the observational relationship. 

7. Observation while fully awake) and while par- 
tially awake. 


“C. Methods of expression. These divide into methods 
of verbal expression and methods involving other motor 
expressions, 

1. Methods of verbal expression, or of report. 

(a) Free and limited reports; in the latter case 
the observer is instructed to use specific 
forms of report. 

(b) Terminologically definite and indefinite re- 
ports. The latter cannot always be avoided, 
and in certain cases the necessity of limiting 
himself to certain terms may constitute a 
disturbing obligation for the observer. One 
has to reckon with the possibility that reality 
is richer than our concepts. 

(c) Absolute and relative reports. 

(d) Direct and indirect reports. In the case 
of the latter one utilizes circumlocution or 


metaphors. 

(e) Description, explication, interpretation, ex- 
planation. 

(f) Reports of perceptions, recollections; and 
conjectures, 

(g) Varying degrees of certainty of reports. 

(h) Spontaneous reports and answers to ques- 


tions. 


2. Methods of motor expression. 
(a) Of mimicry; (b) of gesture; (c) of move- 
ments of the entire body. 
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“D. Methods of producing impressions, of experimen- 
tal procedure in the narrower sense: 


ibe 
2; 
3 
4 


Ly 


Presentation, production and suggestion. 
Production of constant and yariable impressions. 
Regular and irregular alternation of impressions. 


. Single impressions, paired impressions, serial im- 


pressions. 
Direct and indirect production of impressions. 


"E. Methods of registering reactions. 


i 


2. 


Writing down reports or phonographic reading 
of them. 

Measurement of time. 

Photographic and cinematographic recording of 
mimicry, gestures, movements of the entire body. 


4, 5, 6. Sphygmography, pneumography, plethysmog- 


raphy. 


. Measurement of blood pressure (sphygmoman- 


ometry). 
Determination of the number of blood corpuscles. 
Measurement of temperature. 


. Determination of rates of metabolism and of con- 


version of energy. 


. Determination of muscular strength (dynamom- 


etry, ergography). 


. Determination of the psycho-galvanic phenom- 


enon. 


. Determination of absolute sensitivity and of sen- 


sitivity to differences. 


. Determination of ideational processes and of 


thought processes. 


"F. Methods of treating data. 


Le 
2. 


3. 


Arrangement into categories. 

Computation, statistical treatment, presentation in 
tabular and graphical form. 

Separation of essential matter from the unessen- 
tial. 

Separation of typical cases from individual ones. 
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5. Derivation of laws, correlations. 
6. Theoretical systematization and explanation." * 


There is no question but that this classification con- 
stitutes the most thorough available analysis of the methods 
of studying hedonic tone. Were logical adequacy identical 
with meaningfulness, we should adopt it without question. 
But no such identity exists, and in following Kiilpe’s analy- 
tic approach, we should run a great risk of learning much 
concerning relatively unimportant details of procedure but 
little concerning the concrete methods themselves. We shall 
consequently refrain from following Kiilpe, and adopt a 
form of classification which, whatever its logical weakness, 
will enable us to deal with the various methods as units. 

It has long been customary to divide experimental 
methods dealing with hedonic tone into two groups, accord- 
ing to whether they emphasize the relation of hedonic tone 
to stimuli or its relation to responses of the organism. 
Methods emphasizing relation to stimuli are called 
methods of impression. Methods emphasizing relation to 
responses are called methods of expression. We shall deal 
with these two methods successively, beginning with the 
methods of impression. 


METHODS OF IMPRESSION 


Like the psychophysical methods used in the study of 
sensory and perceptual variables, the methods of impres- 
sion have their origin in the work of G. T. Fechner. In an 
article entitled “Concerning Experimental Esthetics,” pub- 
lished in 1871,* Fechner proposed three methods involving 
what he called an "extensive measure" of hedonic tone— 
a measure determined by the number of individuals express- 
ing preference, rather than by the degree of preference of 
a given individual.‘ These methods are: 

1. The method of choice: this method is described by 
Fechner as follows for the particular case of a set of rec- 
tangles differing in the proportion of base to height: “One 
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presents to a large number of persons the proportions which 
are to be judged in respect to their relative pleasingness. 
The proportions should be arranged in as simple a fashion 
as possible. If the question is one of direct pleasingness, 
one instructs the observers explicitly to refrain from think- 
ing of any particular use, and asks them to designate the 
proportion which according to its own nature seems the 
most pleasing, and that which is the least pleasing. One 
then records each preference in the appropriate column of 
a preference-table, and each dislike in the appropriate 
column of a table of dislikes, entering a 1 when the prefer- 
ence or dislike refers to a single proportion, and entering 
the fractions 1/2 or 1/3 when there is hesitation between 
two or three proportions. Finally one adds the figures in 
each column of the two tables, and compares the totals. 
With this procedure the less important judgments of dislike 
(often disregarded by me) can serve as a kind of check, 
for the proportions most rarely chosen must be at the same 
time rejected the most frequently if the method is to be 
consistent." ? 

2. 'The method of production: Fechner describes this 
method as follows (again in its application to rectangles 
differing in the proportion of base to height) : “A large num- | 
ber of persons, instead of being asked to choose the most 
pleasing among a number of proportions, are asked to 
produce the most pleasing proportion in as simple form as 
possible. One then ascertains the proportion corresponding 
to the greatest number of productions, or that around which 
the greatest clustering takes place. Lesser degrees of 
pleasingness are measured according to the lesser number 
of productions corresponding to any particular propor- 
tion." ^ 

3. The method of use: with this method, according to 
Fechner, the following procedure takes place: ‘One meas- 
ures the dimensions or subdivisions of the simplest objects 
which one finds in use or in commerce, in short, in everyday 
life. These objects, however, must be such that the form 
is determined directly by considerations of pleasingness 
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(provided that this pleasingness be inherent) rather than 
by considerations of the end for which they are used or of 
their meaning or of their harmony with other objects. 
They must not, furthermore, allow any arbitrariness in the 
mode of application of the measure. According to this 
method the relative measure of pleasingness is again de- 
termined by the relative frequency of the occurrence of this 
or that proportion." * 

The two latter methods have been little used since the 
time of Fechner and have consequently undergone but little 
change. The method of choice, however, besides under- 
going minor variations, has been developed in three different 
directions to give rise to the methods of order of merit, 
of paired comparison, and of single exposure,—the three 
classical quantitative methods of impression. 

Minor Variations of the Method of Choice.— The most 
important minor variation of the method of choice is that 
described in 1905 by L. J. Martin under the name "method 
of gradual variation." This method is practically identical 
with the method of limits of general psychophysics. An 
object is changed continuously with respect to some one 
dimension (length for instance), and the observer judges 
what state is optimal. L. J. Martin applied this method 
to the investigation of the comic. She used an extensible 
picture of a dachshund to determine what length of the ani- 
mal was the most comical. The method is obviously applic- 
able to studies of hedonic tone whenever it is desired to 
determine optima." 

Development of the Method of Order of Merit.—In 
1893, Witmer suggested the following improvements in 
Fechner's method of choice, calling his new method the 
“method of regular arrangement of figures." ° 

1. The use of a complete and regularly spaced series of 
stimuli,—i.e. of a series in which the aspect to be judged 
varies in regular steps from a value of 1/% to a value 
of œ." 

2. 'The simultaneous presentation of the entire series 
of stimuli arranged in order of increasing (or decreasing) 
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magnitude of the aspect upon which judgments are made." 

3. The determination by the observers, not merely of 
the most agreeable and most disagreeable stimuli, but of 
the stimuli representing other important points on the curve 
of hedonic tone theoretically correlated with the series of 
stimuli.'? 

In his “Outlines of Psychology,” published in 1893, 
Oswald Külpe spoke in very general terms of a method of 
studying hedonic tone, which he called the “serial 
method." ?? Not, however, until 1906 in a paper before 
the 2nd Congress of Experimental Psychology did he give 
a definite description of the method. Its chief charac- 
teristic lay in making the observers not merely indicate the 
most pleasing and least pleasing objects of the set under 
investigation, but rather arrange all of these objects into 
an hedonic series. Külpe writes as follows concerning this 
method: “Its essential characteristic consists in having ob- 
servers change a series of objects arranged according to 
mathematical or physical aspects into an hedonic series. 
Judging from the experiences which I gathered together 
previously and again recently in conjunction with Mr. 
Legowski, the most practical procedure is first of all to 
secure a rough ordering of groups and from these to work 
out then the finer divisions. Objects of equivalent esthetic 
value are included in one group. The intervals between 
such groups are of different sizes and can also be judged 
by the observers. In the case of simple figures, the estab- 
lishment of such series according to relative pleasingness 
took about three minutes on the average. Still another prac- 
tical procedure with the serial method is to have the ob- 
server choose first of all the relatively most pleasing mem- 
bers of the series, and then again from those which remain 
the relatively most pleasing ones, and so on to the last 
number. In this manner a series of simple choices is first 
secured and afterwards the entire hedonic series may be 
considered and tested as a whole.” This method has 
become one of the three classical methods of impression. 
It is known in English as the method of order of merit. 
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It will have been noticed that the method of order of 
merit measures hedonic tone by relative position, not by 
units of amount. True, Külpe states that observers may 
estimate the distances between various members of the 
series once the latter has been established, but on the whole 
Fechner’s “measure of extensive pleasantness" is dropped 
without being replaced by any other measurement in terms 
of units. More recently Thorndike has suggested several 
means of transmuting measures by relative position into 
measures in units of amount, one of which involves a unit 
very similar to Fechner's “measure of extensive pleasant- 
ness." Suppose that in the case of a series of objects 
abcdef gh, ranked in order for some definite trait by a 
large number of judges (or many times by a single judge), 
the percentages of times that one member has been ranked 
below the next higher member are: 


below b 74% 


u 
y 
AR 
N 


a 
b 
c 
d “ e 70% 
e 
f 


n 

Tn mo 
D 
© 

N 


On the assumption that “equally often noticed” means 
“equal,” “more often noticed" means "greater," and "less 
often noticed" means “less,” we can consider that (h — g) 
> (f—e) > (b—a) = (c—b) = (d— c) > (e— d) > 
(g — f). It is possible by making another assumption fur- 
ther to compute how much greater h — g is than f — e, etc. 
"This assumption is that given any two objects, a and b for in- 
stance, the frequency of the judgments a > b will vary as 
a function of the difference between these objects with 
respect to a certain trait in accordance with a particular 
form of the mathematical function known as the phi func- 
tion of gamma. Roughly speaking this means that when a 
is very much less than b, the frequency of the judgments 
a > b will be very small, but never quite zero per cent (cf. 
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frequency for a — b — — 5 in the figure below) ; that as a in- 
creases by equal steps up to a — b, the frequency of judg- 
ments a > b will increase not by equal steps, but by increas- 
ing steps up to a value of 50% for a — b (cf. the frequencies 
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for the values — 4, — 3, — 2, — 1, and 0 of the difference 
a— b in the figure above); that beyond a= b, as a con- 
tinues to increase by equal steps, the frequency of judgments 
a > b will continue to increase, not by increasing steps, but 
by decreasing steps (cf. the frequencies for the values 1, 2, 
3 and 4 of the difference a — b in the figure above) ; and 
finally that when a is very much larger than b, the frequency 
of judgment a > b will be very large, though never 10076. 
'This assumption is essentially a complete generalization of 
the so-called phi-gamma hypothesis of perceptual psycho- 
physics, which has been borne out for the field of perception 
by a great number of observations. 

Thorndike gives a table for converting frequencies of 
judgments a > b into amounts of difference a — b according 
to what he terms the “probably best relation to assume" 
between these variables. The table is reproduced in part 
below. Amounts of difference are stated in terms (as mul- 
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tiples) of one particular amount of difference arbitrarily 
chosen as unit, namely that corresponding to a frequency of 
75%. An excerpt from this table is given below. %r means 


A 
“the percentage of judgments that x > y,” pg means 


“x-y in multiples of the difference such that %r is 75.” 


TABLE I 

Ir A/P.E. Yor A/P.E. 
50 .00 80 1.25 
55 319 85 1.54 
60 38 90 1.90 
65 37 95 2.44 
70 .78 

75 1.00 


(After Thorndike) 
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A graphical representation of the relationship indicated 
by Thorndike’s table is given below. As may be seen, it is 
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one-half of the curve for a particular form of the phi func- 
tion of gamma. It is only a half curve because the table 
deals only with frequencies of 50% and greater; and this 
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circumstance in turn is due to the fact that frequencies of 
judgments a > b which are less than 50% may obviously be 
converted at once into frequencies of the converse judgment, 
namely b > a, which are greater than 50% (provided, 
naturally, that judgments "equal" have been ruled out by 
instruction or by mathematical treatment of the data before 
calculating the frequencies). 

Thorndike’s procedure for transmuting measures by re- 
lative position into measures of relative amounts has as 
yet received little application in the psychology of hedonic 
tone. This is very regrettable, for the high degree of 
specificity which it allows in the statement of functional 
relations is bound to be beneficial both in the verification 
of the relations and in their practical application. Con- 
sider, for instance, the work of Garth on changes in the 
color preferences of children with age." Using Thorn- 
dike's method, Garth ascertained for groups of children of 
various ages the hedonic value of seven colors relative to 


each other in terms of the ratio of difference to prob- 


A 
PLE 
able error of difference. He then constructed a scale, using as 


units a value og equal to .01, and computed the hedonic 


values of the colors according to this scale when white was 
arbitrarily assigned a value of zero. This procedure enabled 
him to describe the changes in color preferences of chil- 
dren with increasing age in the graphical form depicted 
below (abscissae represent school grades). Clearly the 
specificity of this description is far greater than could have 
been achieved by the mere use of rank orders. In the latter 
case, for instance, it would have been impossible to bring 
out the, shift with increasing age of the hedonic value of 
red, green, orange, violet and yellow away from blue to- 
wards white. 

Development of the Method of Paired Comparison. 
— Another development of Fechner's method of choice gave 
rise to what is known today as the method of paired com- 
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parison. This method was first suggested by Fechner him- 
self. In the course of his experimentation he noticed in his 
Observers a tendency to prefer the middle members of a 
series of objects irrespective of their nature. In order to 
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eliminate this "influence of the mean," he advocated a 
modification of his original method of choice such that the 
objects to be judged would be presented to the observers 
not all simultaneously, but in successive pairs.^ He him- 
» self, however, made but little use of this method and it was 
+. left to his successors to try the method out thoroughly and 
to formulate it with exactitude, 
„In 1894, Jonas Cohn gave a precise formulation of the 
"method, suggesting at the same time that the pairs of 
stimuli be presented, not in haphazard order as with Fech- 
ner, but according to a definite sequence.” He wrote: “As- 
suming that there is a series of ten members to be tested 
in respect to each other for their relative pleasingness by 
means of the method of paired comparison, for instance ten 


colors from all parts of the color circle, ter 


= 45 com- 
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parisons are possible. If these are completely carried out 
each color will have been compared with all the nine others. 
The judgments possible are each time only “right the bet- 
ter,” or. the same”; judgments such as "doubtful" are re- 
garded as analogous to judgments of identity, but are 
recorded separately. The type of protocol is as follows: 


. all colors with the exception of the last one (thus 1, 2, 3 


. . . 9) are written in the horizontal line, and all with the 
exception of the first (thus 2, 3, 4 . . . 10) in the left ver- 
tical line. The lower half, marked off by a heayier line 


Colors 
I IH IH IV V VI VII VIII IX 
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from the original rectangle contains in each of its fields one - 
of the 45 comparisons. It now remains to establish the 
order of the presentations. It is advisable so to choose this - 
order that the observer shall not remark its regularity lest 
his judgment be influenced. On the other hand it is desir- - 
able that the order be easily comprehensible and familiar to 
the experimenter in order that despite the large number 
of presentations speed and accuracy may remain assured. 
'The order expressed by numbers in the attached diagram 
best satisfies these requirements. If then the total num- 
ber of preference judgments for each color be counted 
(judgments of identity being»reckoned as 3), a measure is 


x 
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secured for the relative ;pleasingness of «the individual 
colors.” *° 

Cohn further suggests a simple means of avoiding the 
space error: “At the same time," he writes, “this order 
makes possible continual change of spatial position, as each 
color occurs twice in succession and thus can occupy once 
the right side, once the left."? This same procedure is 
obviously applicable for avoidance of the time error in 
successive comparisons.” 

In 1904, Kowalewski? sought to establish an order of 
presentation which would secure the greatest possible spac- 
ing between any two occurrences of the same stimulus. In 
the case of an uneven number of stimuli 2 m--1, he points 
out that this condition would best be fulfilled if any m pairs 
of the series consisted of different stimuli Kowalewski 
does not supply any general formula for the generation of 
such a series. He merely describes his empirical procedure 
in the case of series of 5 members,” and states the order— 
without description of how it is established—in the case of 
series of 7 and 15 members.?* 

In 1906, yet another order of presentation was sug- 
gested by Külpe.”” The first member of a series of stimuli 
is compared successively with each of the following mem- 
bers (e.g. the pairs are 1-2, 1-3, 1-4, . . . l-n); the second 
is likewise compared with all the following members (e.g. 
2-3, 2-4, . . . 2-n) ; and so on for each successive member 
until member n — 1, which can be compared only with mem- 
ber n. “This order," writes Külpe, “is not at all compli- 
cated and requires very little time. When it was repeated 
after four weeks in the case of fourteen members, it yielded 
practically the same values,” 

Of these various modes of presentation, that advocated 
by Kowalewski is obviously the best. Tt is, however, very 
difficult to prepare except in the case of sets of Bor 15 
stimuli for which one can use the series worked out by 
Kowalewski himself. In other cases it seems most expe- 
dient to arrange a sequence of pairs of stimuli in accordance 
with Cohn's procedure, thus precluding any influence of the 
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time-error or of the space-error, and then to arrange the 
sequence by trial and error in such a fashion that no two 
successive pairs contain a common member. 

In its usual application the method of paired comparison 
yields measures of hedonic tone by relative position, not in 
units of amount. It is true that it yields in the case of each 
stimulus a frequency of preference. Each pair of stimuli, 
however, is judged but once, and consequently this fre- 
quency of preference is not the frequency with which one 
of two objects is judged the more pleasant, but the fre- 
quency with which one object is judged more pleasant 
than any of a number of objects. Such a frequency of pref- 
erence cannot be translated into amount of pleasantness by 
any known hypothesis. 

This limitation of the method of paired comparison has 
recently been obviated by L. L. Thurstone.” His procedure 
involves in the first place a statistical application of the 
method of paired comparison in which every pair of a given 
set of stimuli is presented for comparison not once, but a 
large number of times. This may involve either the use 
of many observers making each comparison once, or the 
use of one observer making each comparison a large num- 
ber of times. The consequence of this procedure is that 
the results involve in the case of each pair not merely the 
information that one member is “greater than" or "equal 
to" the other with respect to the characteristic under in- 
vestigation, but the far more accurate information that one 
member is judged greater than the other with a certain 
specific frequency. 

The second main feature of Thurstone’s procedure is 
the acceptance of the assumption that the frequency of 
judgments a > b varies as a function of the difference be- 
tween a and b in accordance with a particular form of the 
phi function of gamma. By means of this assumption 
'Thurstone is able in the case of each particular pair of a 
set of stimuli to determine the difference between these stim- 
uli with respect to some particular trait in terms of a unit of 
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amount. This is done by consulting a table of the normal 
probability integral. 1 À 

The third important step in Thurstone's procedure is 
the determination of the values corresponding to the various 
stimuli upon a single.scale. This is done by averaging for 
each stimulus the differences between it and the other stimuli 
with which it has been paired. In view of the fact that 
Gb) tao =a— Cto , this computation is 


equivalent to determining the difference between each stimu- 
lus and the average of all stimuli in the series and yields for 
all stimuli a value relative to the same standard, thus allow- 
ing the assignment to them of values upon a single scale. 

In his most recent article upon this general procedure 
Thurstone suggests an improvement in this last step which 
involves weighting the differences between any one stimulus 
and all others before these differences are averaged. The 
equations required for this weighting are fairly complicated, 
however, and I must refer those wishing to study them to 
Thurstone’s article.?? 

Just recently, J. P. Guilford has suggested two short- 
cuts in the application of Thurstone’s general procedure."' 
The first is for use in cases where none of the frequencies 
is less than 15 % nor greater than 85%. It obviates all cal- 
culation from tables by considering the total number of 
times one stimulus of a set is judged “greater than” any of 
the other stimuli in the set to be a measure of its value rela- 
tive to these others with respect to the particular trait under 
investigation. Guilford states that in the case of two sets 
of data used by Thurstone the results by means of this short- 
cut correlate with those by Thurstone’s lengthy procedure 
to the extent of .985 and .994 by Pearson’s formula. The 
second short-cut is for use when the occurrence of extreme 
frequencies precludes the use of the first short-cut. It in- 
volves, in the case of each stimulus, first the determination 
of the average of the frequencies with which it is judged 
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greater than each of the other stimuli in the set (with re- 
spect to the trait under investigation), and only subse- 
quently the determination of the scale-value corresponding 
to this average frequency in a table of the normal proba- 
bility integral. This scale-value is then considered the final 
measure of the stimulus relative to the other stimuli of the 
set. 

Development of the Method of Single Stimuli.—A 
third development of Fechner's method of choice gave rise 
to what is known as the method of single stimuli. This 
method was first formulated by D. R. Major” under the 
name “method of isolated exposure." It was considered 
by him to be a mere modification of Külpe's serial method. 
Major thought that the latter in its usual form was in- 
applicable to experimentation upon colors because of the 
effects of color-contrast. He consequently determined to 
present his stimuli not all together, but singly, asking the 
observers to state their judgments of each experience ac- 
cording to the following scale: 


. Very pleasant. 

. Moderately pleasant. 

. Just pleasant. 

. Without affective tone. 
. Just unpleasant. 

. Moderately unpleasant. 
. Very unpleasant. 
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This method was used with a slight variation by J. 
Segal in a research published in 1906." Segal, instead of 
having seven categories, had only four, namely “most pleas- 
ing," "moderately pleasing,” “displeasing,” and “indif- 
ferent." Most subsequent investigators have retained the 
seven-step scale, altering the numerical values to — 3, — 2, 
— 1, 0, 1, 2, 3. Some, however, have used as few as three, 
and some as many as twenty. 

Major did not claim that this method yielded absolute 
results. He believed the scale might vary considerably 
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from one observer to the other, and that the steps of the 
scale might not be comparable even for a single observer. 
Concerning this latter point there have recently been se- 
cured a number of interesting experimental data. In 1923, 
E. S. Conklin published an investigation of the method of 
single stimuli? in which he had 1699 observers rate six 
propositions such as “to do ridiculous initiation stunts in 
public" according to the following scale: 


. Greatest possible pleasure. 

. Very, very great pleasure. 

. Very great pleasure. 

. Great pleasure. 

. More than a little pleasure. 

. Just the slightest pleasure. 

. Neutral, neither. | 

. Just the slightest displeasure. 
. More than a little displeasure. 
10. Great displeasure. 

11. Very great displeasure. 

12. Very, very great displeasure. 
13. Greatest possible displeasure. 
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Plotting the frequencies with which the various members 
of the scale were used yielded the graph reproduced in 
Fig. 7. It is obvious from this graph that certain mem- 
bers are used with special predilection, and the fact that 
these members are 1, 4, 7, 10 and 13,—evenly spaced— 
indicates that this predilection is due to the scale and not 
to the stimuli. 

In an attempt to obviate the occurrence of preferential 
members, Conklin repeated the experiment with a scale of 
nine members and a lesser number of observers. The re- 
sults do not show such regularly spaced preferred members, 
and Conklin concludes that a scale of nine members is ade- 
quate. Inspection of the graph in Fig. 8, however, indicat- 
ing the frequencies for the nine categories, shows that mem- 
bers 4 (moderate pleasure), 6 (moderate displeasure) and 
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7 (great displeasure), received a marked preponderance 
of votes, and suggests that even nine members involve an 
artificial emphasis upon certain categories irrespective of 
stimuli. 

Conklin’s findings have recently been confirmed by P. T. 
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Young. Using a scale of eleven members, he had 19 ob- 
servers rate by this scale 43 common foods the names of 
which were read out aloud. The results showed a distinct 
predilection for the 3rd and 9th members, corresponding 
respectively to “pleasure” and “displeasure.” Young points 
out that both his results and those of Conklin remind one 
of an investigation by Coover on mental habits in relation 
to judgment." Young writes: "Bringing together avail- 
able evidence from a wide variety of fields, Coover demon- 
strated a preference for round numbers. In the twelfth 
and thirteenth census reports, for example, the figures indi- 
cate that persons give their ages most frequently in mul- 
tiples of 5 and 10. Also when students’ grades are given 
on a percentile basis the figures indicate that the teachers 
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have a distinct preference for multiples of 5 and 10. Coover 
found that judges, in giving a criminal sentence, have a 
marked preference for round numbers when the sentence is 
in years, and for quarters of a year when the sentence is 


Frequency of use, in % 


Scale terms 
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in months. Further, in the estimation of star magnitudes 
| a preference for round numbers is manifest. For example, 
one bit of evidence gives 1239 stars of the 6.5 magnitude, 
and only 159 of the 6.6. . .” ® 
This rapprochement by Young suggests that it might be 
the use of numbers in scales of value which determines the 
occurrence of preferential values. Recent experimenta- 
tion by Mr. N. E. Cohen in this laboratory has shown this 
not to be the case. Mr. Cohen had his observers rate 10 
odors according to the scale of eleven members used by 
Young, but the scale did not have any numerical designa- 
tion of its members. "The preferential nature of members 
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3 (pleasant), 6 (indifferent) and 9 (unpleasant) was 
nevertheless well-marked. (Fig. 9.) 

It seems clear that scales of eleven or more members 
involve preferential values, and that this occurs whether 
or no the scales utilize numerical designation. It follows 
that such scales cannot yield accurate measures of hedonic 
tone. Whether the same is true of scales involving nine 
members or less is at present being investigated by Mr. 
Cohen. Until it is shown, however, that such is not the 
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case the use of any scale involving gradations of pleasant- 
ness and unpleasantness must be fraught with the danger of 
inaccuracy. 

The desire to obviate this difficulty has led me to adopt 
a form of the method of single stimuli in which measure- 
ment in terms of a scale is replaced by measurement in terms 
of frequency. Instead of judging a stimulus in terms of a 
scale, the observer judges it to be pleasant, indifferent or 
unpleasant. Each stimulus is presented to the observer a 
large number of times under identical conditions, and the 
proportion which the pleasant judgments plus one-half the 
indifferent judgments bear to the total number of judg- 
ments, expressed in percentage form, is considered to be an 
index of the hedonic value of the stimulus under the exist- 
ing conditions. This index I have called percentage of 
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pleasantness, and this method will henceforth be referred 
to as method of percentages of pleasantness. An illustra- 
tion of its application is afforded by an experiment which I 
carried out in 1925-26 on habituation.” My purpose in this 
experiment was to study shifts in the hedonic tone of a set 
of stimuli due to repeated stimulation with some of its 
members. Fig. 10 shows the results in one part of the ex- 
periment for one observer. The curves indicate percentages 
of pleasantness (ordinates) for the different stimuli (ab- 
scissae) before and after repeated stimulation with certain 
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of the stimuli. The curves are typical of those secured 
throughout the experiment. They show clearly the ade- 
quacy of the method of percentages of pleasantness in meas- 
uring the shifts determined in this particular experiment. 
A very similar method was proposed in 1928 by R. 
Engel. In an experiment upon the relation of hedonic 
tone to the intensity of the stimulus, he had his observers 
give judgments of pleasantness, unpleasantness and indif- 
ference upon stimuli of various intensities and then indicated 
graphically the number of judgments of each category which 
were made upon each stimulus. One of his figures is repro- 
duced below. 'The maxima of the curves representing the 
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various judgments were taken by him to indicate maxima 
and minima of pleasantness and unpleasantness.** 

The development of the particular form of the method 
of single stimuli which I have called the method of per- 
centages of pleasantness in such a fashion as to make it yield 
measures of hedonic tone in units of amount is a simple mat- 
ter provided one accept the fundamental assumption made 
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by both Thorndike and Thurstone, namely that the fre- 
quency of the judgments a > b will vary asa function of the 
difference between these entities with respect to a certain 
trait in accordance with a particular mathematical function, 
namely the phi function of gamma. The judgment “‘pleas- 
ant” is obviously equivalent to the judgment “more pleasant 
than an indifferent object." Thus the percentage of pleas- 
antness of an object may be considered to represent the 
frequency with which this object is considered greater with 
respect to pleasantness than a standard indifferent object. 
It follows that if one determine from a table of the proba- 
bility integral the proportion of the standard deviation cor- 
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responding to the various percentages of pleasantness, these 
proportions may, on the basis of the assumption above, be 
taken to represent the relative amounts of hedonic tone of 
the stimuli yielding these percentages. The legitimacy of 
this assumption is indeed far greater in the case of the 
method of single stimuli than in the case of the two other 
methods of impression. It has been shown by E. G. Wever 
and K. E. Zener that if the ordinary psychophysical experi- 
ment upon weights is varied to the extent of presenting the 
variable weights singly and of asking the observer in each 
case to judge whether the weight is heavy, medium or light, 
the frequencies of the judgments "heavy" and “light” are 
found to be related to the physical heaviness of the weights 
by a function approximating closely to the phi function of 
gamma.** 

Critical Examination of the Classical Methods of 
Impression.—We have seen that the method of choice of 
Fechner has been developed in three directions to give the 
methods of order of merit, of paired comparison and of 
single stimuli. These are the three classical methods of 
impression. Let us inquire into their relative value. 

A first criterion is what I shall call adequacy. For a 
method to be adequate it must in no wise limit the occur- 
rence of hedonic tone. On this score it would seem that the 
method of single stimuli is definitely superior to the two 
others. Indeed, Kaestner has criticized it on this very 
ground," pointing out that its judgments are more affected 
by mood and “the feelings bound to the perceptual process 
as such" than are the comparative judgments of the two 
other methods. On the other hand, E. Bullough and C. W. 
Valentine prefer this method upon much the same grounds. 
According to Bullough, the method of comparison “destroys 
the preadaptation of the subject to esthetic experiences, and 
thereby vitiates his whole mental attitude towards the ob- 
ject to be offered to his appreciation.” * And Valentine, 
in discussing the results of an experiment upon musical in- 
tervals, writes: “The sound is, after all, such a simple thing 
and its æsthetic impression so fleeting that it cannot, as a 
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rule, hold the emotional mood it has roused when another 
interval is presented with its appropriate esthetic impres- 
sion also struggling for existence. We either get an esthe- 
tic impression due to the whole formed by both intervals (as 
was sometimes stated), and then there is no real comparison; 
or if this does not happen, there is a tendency for a purely 
critical attitude to be adopted, and especially for some one 
standard to be selected by which the two shall be judged, 
e.g., the degree of consonance.” ® More recently, 
Yokoyama made a thorough investigation of the judgments 
involved in the method of paired comparisons. The fre- 
quency with which his observers reported pleasantness and 
unpleasantness not as "existential processes" but as "'mean- 
ings,” or “conscious attitudes,” particularly towards the 
close of the experiment, made him feel “that the method 
of paired comparisons can no longer be taken as a typical 
laboratory setting for affections of process-nature, and that 
the experimental establishment of the process affection is 
therefore more than ever in need of an experimental 
method." ** 

A second criterion is accuracy. The comparative ac- 
curacy of the methods of order of merit and of paired 
comparison has been investigated experimentally by M. 
Barrett. Miss Barrett used three sets of stimuli, namely 
15 weights, 15 specimens of handwriting and 15 proposi- 
tions. The rank orders of the weights according to weight, 
of the specimens of handwriting according to excellence, 
and of the propositions according to belief, were estab- 
lished for 10 observers by both the method of order of 
merit and the method of paired comparisons. Miss Barrett 
found that the average correlation. between the two 
methods for the three types of judgments was .987. “This 
indicates,” she writes, “the absence of any basis of prefer- 
ence of one method over the other—with respect to the 
general results obtained.” * We may, I think, accept this 
conclusion. 

The method of paired comparison has been compared 
experimentally to the method of single stimuli by two in- 


34 METHODS OF EXPERIMENTATION 


vestigators, namely Valentine? and K. Danzfuss.! These 
investigators, both of whom used auditory stimuli, agree 
that there is considerable discrepancy between the results 
secured by the two methods for single individuals, but that 
collective results by the two methods are quite similar. 
"Their experimental procedure, however, did not allow them 
to determine in the case of the discrepant individual results 
which method was the more accurate. The basis of judg- 
ment was hedonic tone and the series obtained by the two 
methods could consequently not be compared to any objec- 
tive series. 

The method of order of merit has also been compared 
to the method of single stimuli. E. S. Conklin and J. W. 
Sutherland? had 20 observers judge 40 jokes as to ex- 
cellence in each of five successive trials. Ten of the ob- 
servers were instructed to assign to each joke a degree of 
excellence from a scale involving ten degrees. It was found 
in the first place that the order of the jokes as determined 
by the two methods showed a coefficient of correlation of 
only .55. In the second place, it was found that the mean 
variation of a joke about its average position was greater in 
the case of the method of order of merit. In the third 
place, it was found that the correlations of the average 
positions of the jokes in the first and the four succeeding 
trials was higher for the method of order of merit. The 
experimenters believe that the relatively low correlation 
between the two methods is due to the fact that the one 
emphasizes feeling (as opposed to intellectual judgment) 
more than the other. Furthermore they believe that the 
lesser variability of the method of single stimuli shows that 
it is this method which emphasizes feeling to the greater 
extent. 

The results of Conklin and Sutherland are much like 
those of Valentine and of Danzfuss. The results shed a 
certain amount of light on the relation of the method of 
single stimuli to the other two methods, but do not allow 
any definite conclusions on its relative accuracy. For such 
a conclusion to be possible it will be necessary to test the 
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two methods using not hedonic judgments, but perceptual 
judgments,—judgments of weight, for instance, as in Miss 
Barrett’s experiment. Certain other considerations sug- 
gest, however, that the discrepancy will be found due to 
inaccuracy of the method of single stimuli. E. G. Wever 
and K. E. Zener have compared results secured in experi- 
ments upon lifted weights by the method of single stimuli 
and the method of constant stimuli. They found that the 
methods both yielded psychometric curves, that curves by 
the two methods were approximately of the phi function of 
yamma type, and that the measures of precision in the case 
of the two curves were practically the same. Indeed they 
concluded that the method of single stimuli is a practicable 
method for use in psychophysical investigation. We may 
infer, I think, that when a direct comparison is made with 
respect to accuracy between the particular form of the 
method of single stimuli which I have called the method of 
percentages of pleasantness and the two other methods of 
impression, the result will likely favor the former method. 

A third criterion is completeness. All three of the clas- 
sical methods yield relative information concerning the he- 
donic value of the processes under investigation. Two of 
them—that of order of merit and that of paired compari- 
son, yield only relative information—they tell the experi- 
menter nothing concerning the pleasantness, indifference, or 
unpleasantness of the various stimuli. Does the method of 
single stimuli yield more? Titchener has said no. In his 
Experimental Psychology, he called the method of single 
stimuli the “serial method" and pointed out that its results 
were no more absolute than those secured by the method 
of paired comparison.” Külpe, though leaning to the nega- 
tive side, preferred to reserve his opinion on this matter.” 
Myers, finally, unequivocally said yes.” Whom shall we 
believe? 

Titchener advanced the view that absolute judgments 
are generated from past relative judgments. It was his 
belief that an experience which has occurred repeatedly in 
connection with one or more experiences and has been fol- 
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lowed by a judgment of relationship to these other experi- 
ences will subsequently, if occurring alone, be followed by a 
similar judgment formulated either in réfative or absolute 
terms." Let us for the sake of argument'admit that abso- 
lute judgments are generated from relative Di Let 
us grant that any given absolute judgment is equivalent to 
a certain relative judgment in terms of some standard. With 
knowledge of the standard, we can derive the one from the 
other. Knowing, for instance, that chocolate is the stand- 
ard of hedonic tone we can derive from the judgment "tea is 
less pleasant than chocolate" the equivalent judgment “‘tea is 
unpleasant." Without knowledge of the standard, however, 
the fact of equivalence is of no assistance. No matter how 
many relative judgments are available concerning tea, we 
cannot possibly determine its hedonic tone without knowl- 
edge of the hedonic standard. It is obvious, now, that we 
never know the hedonic standards of our observers and 
consequently that we can never actually measure hedonic 
tone by means of relative judgments. It follows that no 
matter what is the theoretical relationship between relative 
and absolute judgments, the former do not yield as much 
information concerning hedonic tone as do the latter, and 
consequently that in respect to completeness the method of 
single stimuli is superior to the two other methods of im- 
pression, Whether absolute judgments are logically abso- 
lute, i.e. independent of the previous experiences of the 
observer, is a very interesting question but one which has 
nothing to do with methodology. We shall see later that 
„such independence does not obtain: that there is on the 
contrary a very definite relationship between the hedonic 
tone of any given object and that of similar objects pre- 
ceding it, 
A fourth criterion, finally, is convenience. It is clear 
that the method of paired comparison, involving for any 
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A 


1225 judg- 


ments, — 244 h@urs with 50 judgments an hour—and for 
100 stimuli, woüld require 4950 judgments,—99 hours, at 
50 judgments per hour. As far as I know, it has never been 
used with sets of more than 25 members. Even for small 
sets of stimuli, it is more time-consuming than the method 
of order of merit. 

It has been pointed out that the method of order of 
merit can only be used with sets of stimuli subject to simul- 
taneous presentation, and that this constitutes a grave limi- 
tation. The fact is correct, but the conclusion is not. The 
stimuli must indeed be subject to simultaneous presentation, 
but not necessarily to the sense-organs primarily involved 
in the judgment. Miss Barrett, for instance, used this 
method with much success upon 15 weights.” 

As to the method of single stimuli, its convenience has 
never been questioned. It is obviously applicable to any set 
of stimuli, no matter what their nature and number. 

Our inquiry concerning the relative merits of the three 
classical methods of impression shows that with respect to 
appropriateness, completeness, and convenience, the method 
of single stimuli is the best, and that with respect to ac- 
curacy it is probably at least on a par with the two other 
methods. We may conclude that the method of single 
stimuli is in general the best method. As to the relative 
merits of the two other methods, they have turned out to be 
equal except with respect to convenience. The method of 
order of merit turned out to be the more convenient when» 
ever it could be used, and consequently, may in general be 
considered the next best method after the method of single 
stimuli. 
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The methods of expression may be said to have 
had their inception with Mosso’s “Sulla circulatione del 
sangue nel cervello dell’ uomo,” published in 1880.° Mosso 
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had occasion to make observations on a number of individ- 
uals with openings in their skulls, enabling him to record 
variations in pulse and volume of the brain cavity. For this 
purpose he used a pair of Marey tambours connected by an 
air-pipe. One tambour, which we may term the explora- 
tion tambour, was provided with a button and attached 
over the opening in the skull. The other tambour, the 
registering tambour, was provided with a hinged marker 
whose movements were recorded on the smoked roll of a 
kymograph. Mosso further recorded variations in the 
pulse of the arm (and sometimes of the leg) of his ob- 
servers by means of what he called a hydrosphygmograph. 
This apparatus consisted essentially of a water-filled cham- 
ber enclosing the observer's forearm, this chamber being 
connected by an air-pipe to a Marey recording tambour. 
In addition to this air-pipe, the chamber was connected by 
a water pipe to an open water-filled vessel destined to com- 
pensate for volume changes. 

With these two pieces of apparatus, Mosso record. d 
changes in the pulse and volume of the brain cavity and 
changes in the pulse of a limb during various mental states 
including ones characterized by hedonic tone. His interest 
lay primarily in establishing a relationship between circu- 
latory changes and mental activity in general, and his work 
yields little information upon the circulatory correlates of 
hedonic tone. The fact, however, that he was able to 
demonstrate physiological correlates of mental states char- 
acterized by hedonic tone gives him the distinction of hav- 
ing originated the methods of expression in the study of this 
variable. 

With the appearance in 1884 and 1885 of the theories 
of emotion of James" and Lange," the investigation of the 
bodily concomitants of emotional variables, including he- 
donic tone, was given a strong impetus. But it was Wundt's 
appeal in 1899 to physiological concomitants in support of 
his tridimensional theory® which brought into prominence 
the methods of expression in their specific application to the 
study of hedonic tone. The work of Brahn* upon the 
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vaso-motor concomitants of feelings, published in 1901, 
ushered in a long series of researches upon hedonic tone 
by the method of expression which, though it reached its 
maximum around 1906, continues even to this day. 

The methods of expression as applied to hedonic tone 
seek to correlate this variable with physiological processes 
and thus involve two distinct parts: (1) the determina- 
tion of hedonic tone, and (2) the establishment of physio- 
logical processes. 

The determination of hedonic tone has undergone a 
marked improvement since the early applications of the 
methods. Brahn, for instance, omitted introspection from 
his actual experiments, taking it for granted that stimuli 
which previously, in a totally different setting, had aroused 
pleasant or unpleasant experiences, would again arouse the 
same experiences during his actual experiment. The danger 
of this assumption was pointed out very forcibly in 1903 
by Orth, and in 1907 by Alechsieff. The latter in his own 
experiments required introspections of his observers after 
each trial of the actual experiment, thus establishing beyond 
a doubt the particular hedonic tone correlated with any 
particular physiological change." ^ Alechsieff's insistence 
upon adequate introspection has been taken into account 
by most subsequent investigators. 

The establishment of physiological processes has de- 
veloped continuously since the earliest experiments by 
Mosso. This development has been almost wholly a mat- 
ter of inventing new recording devices and has been carried 
out chiefly by physiologists. 

It is impossible here to enumerate all the many devices 
which have been used in the study of hedonic tone by the 
method of expression. Those most commonly used are the 
following: 

1. The Plethysmograph. This apparatus measures 
changes in the volume of a part of the body. It consists 
essentially “of a closed chamber in which part of the body, 
usually the forearm, comfortably rests. The chamber is 
connected with a distant tambour, so that any variations 
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„of pressure due to increased or decreased volume of the 


arm are transmitted to a recording lever. In some types 
of the instrument the chamber enclosing the arm contains 


air, but more usually the air is replaced by lukewarm 


water." Other parts of the body whose volume has been 
recorded plethysmographically are the ear and the finger. 
The movements of the lever are usually recorded on a 
kymograph, consisting essentially of a cylinder rotating at 
a constant speed. The cylinder is usually covered with 


smoked paper which can be removed after the experiment 


and which after being covered with shellac provides a per- 
manent record of the results. 

In connection with the plethysmograph it is well to men- 
tion a source of error which recurs in various forms in the 
case of practically all devices used in the method of expres- 
sion. Changes in volume of a part of the body will indeed 
induce—provided the tambour is sufficiently sensitive— 
changes in the position of the lever. But a number of other 
circumstances will do the same. Gradual warming of the 
water in the direction of body-temperature will increase 
its volume and thus affect the lever. Movements of the 
arm, by increasing or decreasing the extent to which it is 
engaged in the plethysmograph, will likewise affect. the 
lever. One must guard carefully against the introduction 
of such artifacts by making sure that all variables affecting 
the lever, with the exception of that under investigation, 
are held rigidly constant. 

2. The Sphygmograph. This apparatus is used to re- 
cord the frequency and the form of the pulse. The usual 
model involves a receiving drum which is placed over an 
artery in such a fashion that changes of arterial pressure - 
can be transmitted to a recording drum by an air-pipe and 
thus registered upon a kymograph.*? 

3. The Sphygmometer. This instrument serves to 
measure the pressure of the blood in an artery. It is obvious, 
in view of the pump-like action of the heart, that blood- 
pressure in arteries is continuously varying. Corresponding 
to the end of one pulsation and the beginning of the next, 
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it is minimal. This is called the diastolic pressure. Cor- 


responding to about the middle of a pulsation, it is maximal. 
This is called the systolic pressure. l 

The most obvious way to record blood-pressure is to 
connect the artery directly with a manometer—usually a 
U-shaped tube containing mercury, which has been cali- 
brated in such a fashion that scale-readings indicate the 
pressures corresponding to the varioùs positions of the 
column. This method is used extensively on animals,® but 
is obviously difficult of application to human beings. The 
most usual type of sphygmometer used upon human beings 
is the so-called cuff-sphygmometer. This apparatus involves 
essentially an air chamber in the form of a cuff, which is 
attached to the arm midway between arm-pit and elbow, 
a pump (usually a rubber bulb) and exhaust valve for regu- 
lating the air pressure in the cuff, and à manometer for 
recording this air pressure. By means either of a stethe- 
scope or of the fingers of his left hand the experimenter 
observes the pulse beats at the observer's wrist. With his 
right hand the experimenter increases the pressure in the 
cuff until the pulse at the observer's wrist is no longer per- 
ceptible. He then decreases the pressure very gradually by 
means of the valve until the pulse just begins again to be- 
come perceptible. At this point he reads the pressure re- 
corded by the manometer. This is the systolic blood-pres- 
sure. The experimenter then further decreases the pressure 
in the cuff. The pulse gradually becomes stronger, passes 
through a maximum, and then decreases again. At the 
beginning of the latter phase the experimenter again reads 
the manometer. This is the diastolic pressure." 

In using this type of sphygmometer the usual proce- 
dure is to take records at intervals of at least a minute in 
order not to discommode the observer too much by pro- 
tracted loss of blood-supply in the arm. Such a procedure 
is of little value in the study of hedonic tone. Experiment 
shows that changes in blood-pressure are extremely fre- 
quent and extremely marked even in the absence of any 
external stimulation. Within fifteen seconds, for instance, 
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and in the absence of external stimulation, the writer found 
the systolic blood-pressure of an observer to change from 
a pressure of 104mm. of mercury to one of 122mm. Ob- 
viously readings at one-minute intervals may fall at the 
beginning or at the end of one of these rapid variations 
without enabling the experimenter to determine which. It 
follows that a variation in external stimulation correlated 
in general with a rise of blood-pressure may in a particular 
trial appear to correlate with a drop of blood-pressure, 
owing to the fact that the reading has taken place at the 
trough of a sudden change produced by internal stimulation. 
In many fields —medicine, for instance—this difficulty may 
be overcome by repetition of observations. In the study 
of hedonic tone, however, repetition is frequently impos- 
sible except by the use of different observers, and this latter 
resort itself is sometimes of no avail. How, for instance, 
obtain a large number of blood-pressure readings correlated 
with success or failure in some important examination? An 
experimenter is lucky to obtain a very few records of this 
type from stoical friends or colleagues. 

A procedure has been suggested by Bickel for securing 
a continuous record of blood-pressure by means of the 
cufl-sphygmometer. Observation and theoretical considera- 
tions both showed according to him that if the cuff is con- 
nected to a Marey tambour and the pressure in it is kept 
constant: (a) when the pressure in the cuff is between the 
diastolic and the systolic pressure, increase of blood-pres- 
sure corresponds to increase of the amplitude of movement 
of the lever on the tambour; (b) when the pressure in the 
cuff is below the diastolic pressure, increase in blood-pres- 
sure corresponds to decrease of the amplitude of movement 
of the lever.” Bickel consequently adopted amplitude of 
movement of the arm of the tambour under constant pres- 
sure in the cuff as an index of blood-pressure, increase in 
this amplitude indicating increase of blood-pressure with 
supra-diastolic pressures in the cuff, decrease of blood-pres- 
sure with infra-diastolic pressures in the cuff.” 


Bickel’s procedure requires high pressure in the cuff 
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because of the inertia of the Marey tambour. This in turn 
limits the length of the continuous record because of dis- 
comfort to the observer. The writer has found that if the 
Marey tambour be replaced by an alcohol bubble in a tube, 
one end of the tube being connected with the cuff and the 
other end with a fairly large sealed container, the oscilla- 
tions of the bubble—corresponding to those of the lever 
on the tambour—have sufficient amplitude to give an ex- 
cellent photographic record when the pressure in the cuff 
is as low as 50mm. of mercury—a pressure which arouses 
practically no discomfort in the observer. This "bubble- 
recorder” is illustrated below. During actual recording the 
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petcock at p is closed, and consequently arm B of the system 
is out of use—or rather, acts as cul-de-sac. This arm, how- 
ever, is essential in order that the bubble may retain a con- 
stant position while pressure is being raised in the cuff. 
When such adjustment is in progress petcock p is opened, 
with the result that the increase of pressure in the cuff in- 
creases the pressure on.both sides of the bubble equally and 
does not move the bubble. 

4. The Pneumograph. This instrument records the rate 
and extent of respiratory movements. In general it con- 
sists of an air-tight rubber tube, an inch or so in diameter, 
containing a coil-spring so attached as to keep the diameter 
of the tube constant and its length as small as possible. The 
tube is stretched across the chest by a chain attached at 
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both ends of the tube and going around the observer's back. 
The tube is further connected to a Marey tambour. As the 
observer breathes in, the tube is stretched, the coil-spring 
keeps its diameter constant and consequently the volume of 
the tube increases and there results a depression of the 
Marey tambour through suction. As the observer breathes 
out, the coil-spring shortens the tube, its volume decreases, 

and the Marey tambour comes back to its normal position." 
5. The Dynamometer and Ergograph. The dynamom- 
eter records the force exerted by a movement, usually by 
the flexion of some limb. This force is usually recorded in 
units of weight: pounds or kilograms. The best known 
dynamometers are the hand-dynamometer and the finger- 
dynamometer which record the force exerted in closing the 
hand or flexing the finger against a spring resistance." The 
ergograph records the energy exerted by a series of move- 
ments, usually by the flexion of a member. It is essentially 
a recording dynamometer. The best-known type is that 
devised by Mosso, in which each flexion of the finger draws 
up a weight and the successive lifts carried out by a series 
of flexions are summated by means of a ratchet mechanism 
attached to a counter of revolutions. "The energy is usually 
stated in foot-pounds or kilogrammeters.** 

6. The Automatograph. This apparatus records in- 
voluntary movements, usually of the arm. In the case of 
the arm, the automatograph involves essentially a horizon- 
tal board hung from a support in such a way as to move 
freely in any direction in a horizontal plane. The board is 
suspended over a sheet of paper on which its movements 
are recorded by means of an attached pencil. The ob- 
server's arm is fastened to the board so that all of its 
movements in the horizontal plane move the board and thus 
record themselves on the paper.” 

Very much more delicate automatographs have been 
devised for the recording of involuntary tremor, particu- 
larly of the fingers. Work on tremor appears to yield an 
excellent example of the danger of concluding from the 
movements of a recording lever to the response of the 
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individual. For a long time it appeared that the normal 
tremor of the finger stretched motionless without support 
was around 10 per second." The use of an electrical 
method of registration has recently yielded rates of 300 to 
600 per second.” It seems likely that the type of apparatus 
yielding a frequency around 10 was recording not individual 
excursions but regular variations—the ebb and flow, as it 
were—in the length of these excursions. 

7. The Galvanometer. ‘This instrument records ex- 
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tremely minute flows of electro-motive force. It is used 
in both physiology and psychology to determine the elec- 
trical resistance of the body, and also occasionally to de- 
termine the electrical current generated in various parts of 
the body. 

When used to measure resistance, it is as a rule mounted 
in a circuit of the type indicated above. In such a circuit no 

r Tz 

difference of potential exists across AB when Te 
Hence in such a case the galvanometer will register no de- 
flection. ‘ 

This fact makes possible two uses of this circuit. In 
the first place, one can determine the resistance of the ob- 
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server. As this resistance is usually around 50,000 ohms, 
and as the variable resistance V usually varies from 1 to 
10,000 ohms, one usually selects r, and rs in the ratio of- 
1 to 10 (e.g. r, — 1, r, — 10). In this case, one has the 
equation 


XR. 
=R- 


X=R 100R , 


With such a circuit one can determine resistances of X vary- 
ing from 10 X 1 = 10 to 10 X 10,000 = 100,000 ohms. 
In the second place—and this is the main use in psy- 
chology—one can readily determine variations in resistance. 
For this purpose one first "balances" the galvanometer, 
i.e. one fixes the variable at a value for which no deflection 
of the galvanometer results (in the circuit defined above, 


R would have the value X, but there is no need in this 


method to read the value of R). Any change in the re- 
sistance of the observer—e.g., the change following stimula- 
tion usually called the psycho-galvanic reflex—will thus 
occasion a deflection of the galvanometer.** 

Is there any point in discussing the relative merits of 
the various methods of expression? I think not. The 
methods are not alternative ways of dealing with a single 
problem, but each is the only way of dealing with a particu- 
lar problem. The only basis for comparing the methods 
with each other would be convenience in the sense of quick- 
ness and ease of application, and convenience is surely not— 
or at least should not be—important enough to dictate a 
choice of problems. As to the comparison of the different 
techniques which are possible in the case of each method— 
of various sphygmometric techniques, for instance,—this 
seems better left to physiologists. 
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APPENDIX: A STATISTICAL PITFALL 


Experimentation upon hedonic tone frequently involves 
determination of gains or losses in hedonic tone as a func- 
tion of some variable—number of repetitions, for instance, 
in investigation of habituation. In such cases the gross 
results are apt to be misleading. They must be corrected 
for the effect of chance-factors. If the measurements be 
independent of such factors, a stimulus ranking first ac- 
cording to one measurement will also rank first according 
to another measurement, provided conditions remain con- 
stant. If, however, the measurements, as is generally the 
case, depend upon chance-factors, a stimulus ranking first 
according to one measurement will in all likelihood rank 
lower than first according to another measurement, even 
though the known conditions of the two measurements re- 
main identical. As Thorndike has written: “When the 
individuals in a varying group are measured twice in re- 
spect to any ability by an imperfect measure (that is, one 
whose self-correlation is below 1.00), the average difference 
between the two obtained scores will equal the average dif- 
ference between the true scores that would have been ob- 
tained by perfect measures; but for any individual the 
difference between the two obtained scores will be affected 
by error. Individuals who are below the mean of the group 
in the first measurement will tend by error to be less far 
below it in the second, and individuals who are above the 
mean of the group in the first measurement will tend by the 
error to be less far above it in the second. The lower the 
self-correlation, the greater the error and its effects." ?" 

The way in which chance-factors manifest themselves 
in gains or losses of hedonic rank is well illustrated by data 
which I secured some years ago in an investigation of habitu- 
ation. The hedonic rank orders of 14 olfactory substances 
were determined for each of eight observers in each of 
three experimental series (series 1, 2 and 3). The con- 
ditions in all three experimental series were identical. The 
table below shows for each rank in series 1 (column &): 
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(a) the arithmetical average (average without regard to 
sign) of the differences between the ranks in series 1 and 2 
of the stimuli which for each observer had the rank in ques- 
tion in series 1 (column b); (8) the arithmetical average 
of the differences between the ranks in series 1 and 3 of the 
stimuli which for each observer had the rank in question 
in series 1 (column c) ; (y) the arithmetical average of the 
two averages defined in (a) and (8) above (column d). 


Taste II 
(ARITHMETICAL AVERAGE) 
a b [- d 
Rank in Ser. 1 Diff, in Rank Diff. in Rank Average of 
Ser. 1—Ser. 2 Ser. 1—Ser. 3 Diffs. in Rank 
1 56 17 36 
2 2.68 1.67 2.17 
3 1.69 2.10 1.89 
4 1.35 2.17 1.76 
5 2.56 3.04 2.80 
6 1.84 2.75 2.29 
7 65 221 1.43 
8 2.15 2.02 2.08 
9 2.81 2.29 3.05 
10 1.31 2.28 1.79 
11 1.89 2.74 2.31 
12 2.03 2.29 2.16 
13 1.25 1.29 1.27 
14 .87 1.39 1.13 


The figure below represents graphically the relationship 
between the values in column a of this table (abscissae ) 
and those in column d (ordinates). It is clear that the 
arithmetical average of the rank differences for all ob- 
servers is not the same for all ranks in series 1, but is 
minimal for ranks 1, 7 and 14, and maximal for ranks 5 
and 9. It is consequently clear that given a set of stimuli 
arranged upon two successive occasions into hedonic rank 
orders, the difference between the rank of a stimulus on the 
first occasion and the rank of the same stimulus on the sec- 
ond occasion will not be the same for all stimuli in series 1, 
but will be minimal in the case of the first, median, and last 
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stimuli, and maximal in the case of stimuli lying near the 


quartiles. 


The table below indicates for each rank in series | 
(column a): (a) the algebraic average of the differences 
between the ranks in series 1 and series 2 of the stimuli 


Avg. Diff. in Rk. 


which for each observer had the rank in question in series 
1 (column b) ; (8) the algebraic average of the differences 
between the ranks in series 1 and series 3 of the stimuli 
which for each observer had the rank in question in series 
1 (column c) ; (y) the algebraic average of the two aver- 


ages defined in (a) and (8) above (column d). 


a b 
Rank Series 
in Ser. 1 1&2 


——— 
4- UN —OIO0 c un46b-— 
per 
— 
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Tape III 


c 
Series 
1&3 


d 
Average 
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The figure below represents graphically the relationship 
between the values in column a of the table (abscissae) and 
those in column d (ordinates). Inspection of both table and 
figure shows clearly that for ranks 1-6 inclusive, the algebraic 


Avg. Diff. in Rk. 


value of rank differences is on the average negative, whereas 
for ranks 7-14 inclusive (with the single exception of rank 
10), the algebraic value of rank differences is on the average 
positive. But the differences in rank were defined above as: 
difference in rank — rank in series I—rank in series 2 (or 
series 3). It follows that a negative difference in rank 
indicates a change towards the low (unpleasant) end of the 
uam za. ehange towards U, 2. 


c Positive diff. change towards P. 


(Pleasant) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 (Unpleasant) 
Rank Order 


Fic. 16 


rank order, and a positive difference, a change towards the 
high (pleasant) end. (Cf. Fig. above.) This clearly 
shows that, given a set of stimuli arranged upon two suc- 
cessive occasions in hedonic rank orders, the stimuli which 


bad 
FOOTNOTES AND REFERENCES $1 


occupied a high rank on the first occasion, will tend to 
occupy a lower rank on the second occasion, and those 
occupying a low rank on the first occasion will tend to occupy 
a higher rank on the second occasion. 

It should be clear from this illustration that when 
hedonic tone varies in a regular fashion from one occasion 
to another with variation of some condition c, it is by no 
means legitimate to infer that hedonic tone is varying as 
a function of condition c. It is imperative first to make 
sure that the regular variation observed is different from 
that to be expected from the operation of chance-factors. 
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3,4 1,5 2,3 4,5 


2 3 24 $5 1,4 2,5 
„2 3,4 1,5 2,3 4,5 3 


1 
1 2,5 1,4 3,5 2,4 


"um ; 
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Jede andere Ambenreihe die unserer oben aufgestellten Forderung 
genügt, muss sich, wie aus der Herleitung der beiden obigen Reihen un- 
mittelbar hervorgeht, in eine derselben durch eine passende Vertauschung 
der Zahlen 1,2,3,4,5 überfuhren lassen, Die beiden Reihen selbst können 
aber direkt durch keine solche Permutation aufeinander reduziert werden. 
Schreibt man indessen die erste von ihnen umgekehrt. 


2,5 1,4 3,5 2,4 1,3 4,5 2,3 1,5 3,4 1,2 


so geht sie in die zweite über vermöge der Substitution ns Die beiden 
4 

ausgezeichneten Ambenreihen, wie ich sie nennen möchte, sind also nicht 

wesentlich von einander verschieden. Jede ist die Umkehrung der anderen, 

abgesehen von einer Permutation der Ziffern 1... 5. 

Analoge Verhältnissen scheinen bei jeder ungeraden Zahl von Elementen 
zu bestehen, was ein ebenso neuer wie interessanter mathematischer Satz 
sein dürfte" — (/bid., 71.) 

26 “Bei 7 Elementen lautet z. B. die eine der beiden Ausgezeichneten 
Ambenreihen : 


12 34 56 17 23 4&5 


ra £5 47 25 2,7 Da 
15 37 26 14 67 36 24" (lbid. 72). 


In the case of 15 members, the order is: 


1,2 15,3 14,4 136 12,6 117 10,8 19 2,3 15,4 145 18,6 12,7 11,8 10,9 
13 24155 146 18,7 12,8 11,9 1,10 34 2,5 15,6 14,7 13,8 12,9 11,10 
14 35 2,6 157 148 13, 12,0 1,11 4,5 3,6 2,7 15,8 14,9 13,10 12,11 
15 46 37 28 159 1410 18,11 1,12 6,6 47 38 2,9 15,10 14,11 13,12 
16 5,7 48 39 2,10 16,11 14,12 1,13 6,7 5,8 4,9 3,10 2,11 15,12 14,13 
1,7 68 5,9 410 3,11 2,12 15,13 1,14 7,8 6,9 5.10 4,11 3,12. 2,13 15,14 
18 7,9 6,10 511 412 3,13 2141,15 $9 7,10 611 56,12 413 3,14 215 


(Ibid., 74). 
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Taste IV 
Obs. Xa Obs. Ya. 
Rank Ser, 1 Ser Ser. 1 Ser. 2 
1 A B G A 
2 B A B B 
3 t ce A Cc 


The stimuli which for each observer have rank 1 in series 1 are: for 
observer Xa., stim. A; for observer Ya., stim. C. The difference between 
the ranks of those stimuli in series 1 and 2 will be for observer Xa., 1; for 
observer Ya. 2. The average defined above will consequently be for rank 1: 
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Chapter III 


The Relation of Hedonic Tone to Mental 
Elements 


INTRODUCTION 


Towards the close of the XIXth century, when psycho- 
logical laboratories first came into existence, the funda- 
mental problem of experimental psychology was analysis 
into elements. As early as 1862 Wundt wrote in his 
“Beiträge”: “There is no doubt that consciousness itself 
and everything occurring within it are already complicated 
phenomena. Here, as everywhere in nature, it is only the 
complicated events that offer themselves immediately to our 
observation, whereas simple events remain at first con- 
cealed. These simple events, to which we can attain only 
by dismemberment of the composite events, but which yield 
us the principles necessary for the exploration of these com- 
plex events, are in psychology the first stages both in the 
single conscious being and in the whole series of conscious 
creatures.” + With the publication of the “Grundzüge,” the 
fundamental importance of analysis into elements became 
explicit. He wrote: “The immediate contents of expe- 
rience, which constitute the subject-matter of psychology, 
are invariably processes of a composite nature. ... The per- 
ception of an external object, for instance, consists of the 
partial perception of its parts. . . . Faced with such a com- 
plicated state of affairs, scientific investigation must suc- 
cessively solve three different problems. ‘The first problem 
involves the analysis of the composite processes, the second 
involves the establishment of the combinations into which 
may enter the elements discovered by analysis, the third 
involves the discovery of the laws which are operative in 
the establishment of such combinations.” ? 
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It is not surprising, therefore, that the first systematic 
issues to be raised in connection with hedonic tone were 
concerned with its relation to mental elements. The funda- 
mental problem was conceived to be that of the nature of 
affection, by which term was meant the class of elements 
or of combinations of elements of which hedonic tone was 
an attribute. Two fundamental views were in conflict. One 
school of psychologists, led by Wundt and Titchener, be- 
lieved hedonic tone to be an attribute of special affective 
elements, different from sensations. Another school, in- 
cluding Ziehen and Stumpf, denied the existence of special 
affective elements, believing hedonic tone to be an attribute 
of sensations. 

These two basic views were in turn the starting point 
for further divergences. Those who agreed as to the 
existence of special affective elements disagreed as to their 
attributes. According to Titchener, for instance, the affec- 
tive elements involved but one qualitative dimension, namely 
hedonic tone? According to Wundt, they involved three 
qualitative dimensions, namely pleasantness-unpleasantness, 
strain-relaxation, excitement-depression) Those who 
agreed to the sensory nature of affective elements were 
likewise at odds. Ziehen, for instance, considered hedonic 
tone to be an attribute of all sensations, though not a 
"necessary" attribute.’ Stumpf, on the other hand, be- 
lieved it to be an attribute of certain specific sensations, 
distinguished by him under the title “feeling-sensations.” ° 

Experimental psychology around 1900 was essentially 
the psychology of Wundt and of his pupils. Little wonder 
then, that the first of these systematic issues to be dealt 
with experimentally was not the fundamental one of the 
existence of special affective elements, but a minor one, 
namely that concerning the number of qualities of the 
special affective elements. It is with reference to this minor 
issue that I shall begin my discussion of the relation of 
hedonic tone to mental elements, for emphasis in the pres- 
ent work is to be on experimental data rather than on the 
results of mere observation. 
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Tue QUALITATIVE DIMENSIONS OF THE SPECIAL 
AFFECTIVE ELEMENTS 


The history of the problem of the qualitative dimen- 
sions of special affective elements is, from the point of view 
of the experimentalist, the history of Wundt's tridimen- 
sional theory of feeling. Lipps, it is true, maintained as 
early as 1903 that feelings involved, besides pleasantness- 
unpleasantness, a number of other qualitative dimensions." 
But Lipps was an esthetician and his views upon feelings 
were never subjected to experimental test by psychologists. 
Again, Royce advanced a two-dimensional theory of feel- 
ing,® but it was merely Wundt's theory divested of its third 
dimension, and Royce proclaimed himself ready to add this 
third dimension if future research demanded it. 

It was in 1896, in the original edition of his “Grundriss 
der Psychologie," that Wundt first published his tridimen- 
sional theory of feeling.? According to this view, expe- 
rience involves two kinds of psychical elements, sensations 
and feelings. The latter, distinguished from the former 
by their subjectivity, are almost infinite in variety. From 
the qualitative point of view they cannot be arranged into 
an uni-dimensional system, but only into a three-dimensional 
one. The three necessary dimensions are pleasantness- 
unpleasantness, excitement-depression, and strain-relaxa- 
tion.” 

In the latter part of the same year, O. Vogt" reported 
some observations upon a woman under hypnosis, which 
he believed to have bearing upon the tridimensional theory. 
The woman distinguished four qualities of feeling consti- 
tuting two opposed pairs, namely pleasant-unpleasant, and 
elevating-depressing. She insisted, however, that the latter 
pair of qualities were very different from the former, in- 
deed that she would not care to include them under the 
term "feeling." !? They were characterized, she added, 
by a purely subjective character," Vogt believed that these 
results supported the recently published Wundtian view. 


and they were later quoted in the same sense by Wundt 
himself. 
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In 1899, E. B. Titchener fired the opening gun of his 
long battle against the Wundtian view.” Besides purely 
theoretical criticisms, Titchener reported an experiment car- 
ried out upon a Cornell student with the purpose of secur- 
ing evidence either for or against the view of Wundt. This 
young man was requested to introspect upon his occasional 
affective experiences and to write reports upon them. The 
result was “that except for pleasantness and unpleasantness, 
Mr. W. (the O in question) did not once find during the 
entire year an affective content that he could not localize 
accurately in some bodily organ, i.e. which did not show 
itself to be either a sensation or a complex of sensations.” ** 


Pulse 
Strengthened Weakened 
ar pa 
Slowed Slowed Accelleratea 
down Accellerated i | 
Pleasure Relaxation Tension Displeasurr 
Excitement Depression 
Taste V 


These results Titchener interprets as clearly against the 
Wundtian theory. 

This attack called forth a prompt rejoinder from 
Wundt. In the same year he published a long defense of 
his tridimensional theory of feeling in which, besides call- 
ing upon the results of his own introspection and those of 
Vogt’s hypnotized observer, he further sought evidence 
from the results of experiments upon the bodily concomi- 
tants of feelings.‘ The works of Mentz and Leh- 
mann’? upon vaso-motor responses could be interpreted, he 
argued, as indicating characteristically different pulse- 
changes for his six different qualities. These changes he 
represented in the above schema.” 

The problem of the physiological concomitants of pleas- 
antness-unpleasantness, excitement-depression and strain- 
relaxation, thus raised by Wundt, led to a great deal of 
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profitable research. We shall not, however, deal with this 
work here, for Wundt himself subsequently admitted its 
lack of evidential value with respect to the issue in which 
we are interested. “All these (objective) symptoms,” he 
wrote, “have their psychological value solely in being ob- 
jectively demonstrable events, which, insofar as they regu- 
larly accompany definite feeling processes, constitute in 
their differences indications of corresponding psychical dif- 
ferences. But it must never be forgotten that they are 
merely indications and not in the slightest degree proofs. 
Where introspection does not show univocally the existence 
of a definite feeling, such a feeling can naturally not be de- 
duced from objective events, no matter how numerous they 
may be." 2 

In 1902,—peculiarly enough in a memorial volume in 
honor of Wundt—Titchener resumed his attack upon the 
Wundtian view." Using two different sets of stimuli, the 
one involving 24 tones, the other 14 metronome-rates, he 
established for each set curves indicating the relative values 
(in terms of frequencies of "greater than" judgments) of 
the individual stimuli with respect to pleasantness, unpleas- 
antness, excitement and depression. The results of this 
experiment are summarized by him as follows: “Observers 
of different degrees of training and of different intellectual 
capacities found it possible for different kinds of stimuli and 
both with and without knowledge of procedure, to react 
constantly with respect to Pleasantness and Unpleasantness. 
We have secured not a single univocal feeling curve which 
could not be considered identical with a Pleasantness-Un- 
pleasantness curve. We have met with variability of feel- 
ing reaction and with hesitancy of judgment only outside 
of the Pleasantness-Unpleasantness dimension. With re- 
spect to Excitement, we found differences in curves which 
point ynmistakably to a difference between the opposed 
pairs Pleasantness-Unpleasantness and Excitement-Depres- 
sion, and consequently to the complexity of the emotional 
state called Excitement.” ?? These results are interpreted 
by Titchener as definitely against the Wundtian view. 
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Much of the research mentioned in the preceding pages 
had been carried out on the implicit assumption that there 
were definite observable criteria of feelings, and conse- 
quently that it was possible to determine experimentally 
whether a given process was or was not a feeling. ‘This 
assumption was denied flatly in 1903 by Orth.? For Orth, 
feelings could be defined only as pleasure and displeasure, 
and consequently the tridimensional view of feeling could 
be proved only by proving that excitement, depression, 
strain and relaxation were processes similar to pleasure and 
displeasure. Experiments carried out by himself, however, 
showed in his mind that no such similarity existed, and con- 
sequently disproved the tridimensional view. He subjected 
four observers, including Marbe and Ach, to a variety of 
stimuli with the instruction to give a complete introspective 
report. They described strain, relaxation, excitement and 
depression in sensory terms. “It follows," writes Orth, 
“that these phenomena must have displayed themselves in 
the subjective experience in this fashion, and not required 
to be dealt with as feelings.” ** 

In 1906, Hayes published the results of an experiment 
by the method of paired comparison patterned after that 
of Titchener reported above. His data showed: (1) that 
judgments of pleasantness and unpleasantness were “easy, 
direct and natural”; (2) that judgments of strain were 
easy and direct, but further, that strain was described in 
muscular terms throughout and the curves of strain cor- 
responded closely to the curves of unpleasantness; (3) that 


judgments of excitement and depression were less direct 


than judgments of pleasantness and unpleasantness, and 
that judgments of depression were often associatively mo- 
tivated; (4) that judgments of relaxation, besides being 
sometimes associatively motivated, gave curves identical to 
those of either depression or pleasantness. He concluded 
that his evidence was opposed to the tridimensional theory. 

The effect of Orth’s criticism of previous investigations 
is very apparent in the work of Alechsieff, published in 
1907." Instead of taking for granted the existence of 


64 RELATION TO MENTAL ELEMENTS 


indubitable criteria of feeling, and attempting to judge the 
Wundtian view with reference to these criteria, he sought 
first to establish the characteristics of all six of the 
Wundtian fundamental types of feeling and then to judge 
the Wundtian view according to the relationship between 
these characteristics. His results showed that all six funda- 
mental forms had the same characteristics. ‘“Tension or 
excitement," he wrote, “can no more be localized or ob- 
jectified than pleasure or displeasure. All these processes 
are independent of definite sense organs and forms of stimu- 
lation, but show a dependence on the condition of conscious- 
ness. None of these six processes could be subjected to a 
closer determination. "They were reported to be indefinable 
and unanalyzable, and consequently classed as elementary 
psychical processes." ° He concludes: “The fundamental 
forms of feelings cannot be reduced to only two fundamen- 
tal forms, pleasure and displeasure. They constitute a 
much greater variety and require for grouping, not onc 
feeling-dimension, but three feeling-dimensions, character- 
ized by the oppositions pleasure-unpleasure, strain-relaxa- 
tion and excitement-depression." ? 

In 1916, Foster and Roese published the results of an 
experiment by the method of paired comparison similar to 
those already reported by Titchener and Hayes.” Like 
the latter authors, Foster and Roese established curves of 
excitement, depression, strain, relaxation, pleasantness and 
unpleasantness for 24 tones. Instead, however, of leav- 
ing the interpretation of the terms excitement, depression, 
etc., to their observers, they gave these observers for usc 
as standards, experiences which, according to Wundt, were 
typical of these six qualities. Thus standards of excite- 
ment and depression were provided by putting the observers 
in light and dark rooms respectively; for the experiences 
of strain and relaxation, the observers were forced to listen 
attentively to metronome clicks at intervals of 3 seconds, 
the impression of the waiting period being considered as 
representative of strain, and that during and immediately 
following each click as representative of relaxation; as a 
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standard for pleasantness and for unpleasantness the ob- 
servers were given syrup of sugar and a solution of sulphate 
of quinine. The main results were as follows: 

1. The judgments of excitement, depression, strain and 
relaxation were as easy and direct, if not more so, than 
were those of pleasantness and unpleasantness, 

2. Curves were plotted for the six qualities in the fol- 
lowing fashion: a stimulus-scale was established by arrang- 
ing the clangs in order of increasing frequency of vibration 
and representing neighboring members by equidistant posi- 
tions along a line; along this scale there were plotted as 
ordinates the number of “more than" judgments for each 
stimulus. In the case of each pair of qualities the curves 
for the two qualities were opposites. The pairs of curves 
corresponding to the various pairs of qualities were of 
three main types, which the authors call the X, XO, and 
OX types. The pairs of curves for a single pair of quali- 
ties did not belong to the same type for all observers. "Thus 
the excitement-depression curves were of the X type for 
three observers, but for a fourth belonged to the XO type. 
The strain-relaxation curves were of the X type for two 
observers, but of the OX type for two others. The pleas- 
antness-unpleasantness curves were of the OX type for two 
observers, of the XO type for a third, and of the X type 
for a fourth. 

3. The introspections of the observers upon the nature 
of the six processes and upon their judgments of these pro- 
cesses indicated that the judgments were being made not 
on affective values but upon sense-feeling values. 

The authors argue that if the Wundtian theory were cor- 
rect the observers should have had no difficulty in passing 
judgments upon the six qualities on the basis of the six 
standards given them; that they should have given typically 
different curves for the various qualities; and that they 
should have given curves identical in type with those of 
other observers for the same quality. The results show the 
opposite to have been the case. The authors conclude that 
their results do not support the Wundtian theory. 
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The research of Foster. ve toese brings to an end the 
list of experiments upon the tridimensional theory of feel- 
ing. This end, however, is.a sta emate rather than a vic- 
tory. In the last edition of the "Grundriss," in 1920, Wundt 
was still arguing for the ‘tridimensional, theory.** In the 
last edition of the Textbook, in 1926, Titchener was still 
arguing against it.?* 

What may one conclude from Mor experiments? To 
refresh the reader's memory the experiments are listed be- 
low in two columns according to whether or not they favor 
the Wundtian view. If one study the table and if one re- 
~ member that the experiments left both Wundt and Titch- 
ener with convictions unaltered, one must needs conclude 
that the problem is unsolved. It seems to me, however, 
that a further conclusion suggests itself, namely that special 
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1896 Vogt (elevating- 

depressing ^ subjec- 

tive like P & U). " 
1899 Titchener (only P & U 

are non-localizable). 

1899 Wundt (E-D & 

S-R have physiol. 

concomitant of same 


type as P-U). 
1902 Titchener (paired comp. 
p more difficult for 
E-D & S-R 
1903 Orth (S-R & E-D are 
sensory). 
1906 Hayes (paired comp, judg- 
ments less direct for E-D and 
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1907 Alechsieff (E-D 
and S-R have same 
introsp. characteris- 
tics as P-U). 
1916 Foster & Roese (no typical 


curves for S-R, E-D or P- U). 
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affective elements “are equivocal with respect to the num- 
ber of their qualities—that they are three-dimensional in 
Leipzig but uni-dimensional at Cornell. This paradoxical 
statement is obviously in need of elucidation. I prefer, how- 
ever, to postpone its discussion until the conclusion of the 
present chapter, for I believe that it can only be understood 
properly in the light of all the data on the relation of 
hedonic tone to mental elements. 
A 


Tue EXISTENCE OF SPECIAL AFFECTIVE ELEMENTS 


It is truly astonishing to what extent the psychology of 


L Wundt, the great experimentalist, is based upon opinion 
s Pui 


rather than fact. A good illustration of this circumstance 
is afforded by his views upon the relation of hedonic tone 
to mental elements. It was in 1896 that he espoused the 
doctrine of special affective elements. It was not until 
1907 that any of his pupils produced data apparently con- 
firming the existence of such elements, and even then these 
data were secured with another end in view, namely that of 
supporting the tridimensional nature of the element. 

In the preceding section it was pointed out that Alech- 
sieff, in’ order to test the tridimensional theory, sought 
to determine the characteristics of the six fundamental 
forms of feeling: pleasure, displeasure, strain, relaxation, 
excitement, depression, He found these processes to be 
non-localizable, non-objectifiable, independent of specific 
sense-organs, dependent upon the condition of conscious- 
ness, and non-describable. His major conclusion was in 
favor of the tridimensional theory because of the fact 
that these characteristics were common to all six forms of 
feeling. In addition, however, he pointed out that the 
nature of these characteristics indicates that feelings con- 
stitute a class of elements different from sensations. 

The first experimental work to cast doubt upon the 
existence of special affective elements was that of Naka- 
shima. In 1909, this investigator published two experi- 


ments upon the nature of affective judgments and of feeling 
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itself.‘ In the first experiment, the method used was that 
of paired comparison. The stimuli were tones and colors. 
The observers were instructed to judge relative pleasant- 
ness and to “analyze their judgments introspectively, as 
fully and accurately as possible; especially they were to note 
the basis, motives, cues,—in short, the means by which 
these judgments were, or seemed to be, effected.” *5 The 
results of this experiment are well illustrated by the follow- 
ing introspctive report of one of the observers at the close 
of the tonal series: “ . . . I felt somewhat anxious about 
whether I had completely analyzed the situation or not. 
But when I look back I cannot find anything I left out, and 
I know now just as little as at the beginning why I like 
some tones better than others.” 5 

In the second experiment, the method used was that of 
single stimuli. Various stimuli, such as sandpaper, ice 
water, carbolic acid, listerine, musk, were presented to the 
observers with the instruction "to take each (stimulus) 
as it came and to say what it did to consciousness—to give 
their immediate conscious reaction upon it, without making 
an effort to identify and analyze.” ** The results of this 
experiment were equivocal. “What we got,” writes 
Nakashima, “was not any clear cut differentiation, on a 
positive basis, of affection and sensation, but rather a re- 
flection of the theories and idiosyncrasies of our ob- 
servers," 95 

Nakashima's experiments did not yield results contrary 
to the doctrine of special affective elements, they merely 
failed to support this doctrine. In 1914, however, Koch 
published an experiment whose results actually did conflict 
with the doctrine. Koch’s work was done for the purpose 
of testing Wundt's tridimensional theory. Tts conclusions, 
however, bear wholly upon the problem of the existence 
of special affective elements, and that is why I am dealing 
with it here rather than in the preceding section. Koch felt 
that a prerequisite to the discussion of the tridimensional 
theory was the experimental determination of the criteria 
of pleasure and displeasure, Only then, by ascertaining 
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whether strain, relaxation, excitement and depression con- 
form to these criteria could one hope to learn whether 
these latter processes were likewise to be considered as feel- 
ings. In order to determine the criteria of pleasure and 
displeasure Koch established a list of 11 criteria proposed 
by psychologists at one time or another. He then aroused 
pleasant and unpleasant experiences in his observers by 
means of various stimuli, usually acoustic or visual, and 
had them report upon the applicability of these criteria to 
their pleasures and displeasures. The criteria the validity 
of which he thus sought to test were: 


Arousal independent of specific sense organs. 
Relative independence from outer stimuli. 
Dependence upon “total consciousness.” 
Non arousal without cognitive concomitants. 
Usually longer latent period than cognitive contents. 
Non persistence after cessation of cognitive contents. 
. Always determine occurrence of attention. (i.e. 
cannot be *'unnoticed.") 

8. Weaken under attention. ` ` 

9. Not objectivated but are experienced as states of 
q subject. 

10. Not reproducible. (No affective imagery.) 

11. Mutual exclusiveness and opposition of pleasure 
and displeasure. 

12. Non localization of pleasure and displeasure. 


NDA EN 


Koch concludes against the validity of these criteria 
on the following grounds. (In the list below the number 
indicates the criterion similarly numbered in the list above.) 


1. Observers invariably report organic sensations as 
concomitants of pleasure and displeasure. 

2. True not only of pleasure and displeasure, but of 
organic sensations. 

3. True not only of pleasure and displeasure, but of 
organic sensations. 


LO 
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"e ooi or ~ia. 
à 4.. Observers report that pleasure and displeasure may 
|. precede cognition. 
$. Observers report simultaneity and sometimes pre- 
- cedence of pleasure and displeasure (especially when re- 
producing them in imagery). 
6. Observers report cases where pleasure and displeas- 
ure persist after related cognitive content has vanished. 
7. Observers report pleasure and displeasure are weak- 
ened by attention. 
8. Observers report cases of increase of pleasure or 
displeasure under attention. 
9. True of organic sensations. 
- 10. Observers report imaginal pleasure or displeasure. 
11. Observers report coexistence of pleasure and dis- 
pleasure. 
12. Observers report cases of localized pleasure or dis- 
pleasure. 


. . As none of these criteria is valid to distinguish pleas- 
ure and displeasure from sensations, Koch further concludes 
‘that the problem whether strain, relaxation, excitement and 
depression are to be classed with pleasure and displeasure 
or with sensations no longer exists—all of these processes 
must be classed as sensory. 

In 1921, M. Yokoyama published an article upon the. 
nature of the hedonic judgment in the method of paired 
comparison." In an experiment carried out by this method 
with geometrical forms cut out of colored paper with a 
view to determining the manner in which judgments of 
pleasantness were dependent upon color and form, he se- 
cured a great many introspective reports upon the mental 
processes involved in these judgments. Examination 
showed that “P and U may be meanings for any observer; 
for B“ and D always, for F consistently at one stage; for 
P occasionally. Organic sensory content is the sine qua non 
of P and U, except in advanced stages of degeneration; 
for B and D as carriers of the pleasant and unpleasant 
meanings; for F as concomitant or carrier; for P as con- 


* 
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) "DES Mo 
EXISTENCE OF AFFECTIVE ELEMENTS. 
> i ^ 3 E. "n. 
comitant." ® Yokoyama coricludéd e (a) that P and 
"(of the method of paired comparisons) are most unn 
sally and definitely statable as meanings; _ (b) that on 
‘side of process P and U are predominantly sensory; í 


+» (e) that there exists a portion of the process-aspect ol 


— and U which is equivocal in its essential nature (i. e 


is not certain whether it is sensory or non sensory) 
that this equivocal portion of the process-complex foll 
a law of sensory decay.” * He added, however, that th 
results need not be considered at all conclusive against 
existence of special affective elements, but might well ir 
cate inadequacy of the method of paired comparison in 
investigation of affections of a process nature. . 

By this time it was clear that the doctrine of spe 


X : s ^ 
' affective elements was anything but secure. As this docti 


Mis 


4 was a corner-stone of Titchener's psychology, its compl 


' establishment or complete disproval became a press 
roblem at Cornell. An intensive experiment was unc 


“taken upon this problem by J. P. Nafe, and its results p 


ished in 1924.44 Using eight observers, Nafe presente 


"v great variety of visual, auditory, olfactory, gustatory : 
^ *tactual stimuli with the following instructions: “I shall g 


you a stimulus which is intended to arouse a modera! 
pleasant or a moderately unpleasant sensory experier 
You are to direct your attention as exclusively as possible 
the affective side of the experience. When you judge that 
feeling is at its maximum, break off your observation : 
describe the feeling itself as accurately as you can.) © 
The most striking feature of the result is described 
Nafe as follows: “All of our Os, early in their repo 
make attempts to describe the qualities of P and U. Ft 
first to last the reports are made in terms of touch. Th 
may begin by saying the affective quality is like pressure 
isn't one,—yet reports in pressure terms continue. All 
eventually describe P and U as ‘sensory’ pressures. T 
are ‘as much alike as if from the same matrix.’ There 
many reports to the effect that there is no qualitative va 
tion, and there is not one report that indicates any s 
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variation. P in quality is a bright pressure or a quality 
lying between bright pressure and tickle. It is describec 
as bright; sparkling; brilliant; active; like effervescence 
like tickle; dancing; shimmering; like points of light pres 
sure; mild; misty; yielding; buoyant; vaporous; diffuse 
light; airy; thin; fluffy; ethereal; smooth; soft; oily; well 
ing; spreading; like the pressure component in warmth; like 
goose flesh, fur and glass; like muscle pressure in quality 
(not in density or localization), but brighter; like expan 
siveness of the body. The quality of the U is that of dul 
pressure or, according to some Os, of a pressure betweer 
dull pressure and neutral pressure or between dull pressure 
and strain. It is described as dull; drab; dead; rigid. 
less lively; somber; inert; stiff; gloomy; more dense; heavy 
sinking; leaden; thick; cold; hard; rough; harsh; grating 
insistent; condensed; like bodily contraction; like neutra 
pressure but duller; like dull strain. . . . It must be remem 
bered that our Os were feeling for words; there is no rea 
son at all to think that the various characterizations here 
listed refer to different modes of experience. Indeed, at 
the end of the experiment, all Os (except A and Br, tc 
whom the question was not put) were ready to accept th« 
designations ‘bright pressure’ and ‘dull pressure.’ ” 46 

The general outcome of his inquiries is summarized by 
Nafe as follows. He insists, however, that each item o! 
the summary must be qualified by the phrase "under the 
conditions of the present experiment." 

"(1) Sensory experience may or may not also be affec 
tive; it may be characterized as P or U or neither. Ti 
sensory experience becomes P or U, it alters as a whole 
something is added to it that is not present while it remain: 
indifferent. 

“(2) Qualitatively this increment, in the case of a I 
experience, is bright pressure or a touch-quality lying be 
tween bright pressure and tickle; in the case of an U expe: 
rience, the increment is dull pressure or a quality lying nea: 
dull pressure. 


“(3) The bright pressure is more extended than the 
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dull pressure of the same general intensity, and is usuall 
greater in extensity than the accompanying sensory expe 
rience. Both P and U may vary in extensity. P is ver 
voluminous, without limit or restraint. U is voluminous 
but less so than P; it is without limit, but is somehow con 
strained or contracted. Neither P nor U has definite form 
limit or boundary. 

“(4) The affective increment is sometimes beaten uj 
with the rest of the experience, and sometimes there is : 
quasi-spatial separation, which, however, is never complete 

“(5) Pand U are both inherently weak, mild; but the: 
may vary in intensity. The Os do not, at all times, repor 
changes in the same variable as intensive changes. Th 
‘intensity’ of P may increase as the brightness increases 
as the volume increases, with the increase of some variabl 
in the nature of the chroma, or with the intensity of th 
stimulus. The ‘intensity’ of U may increase as the dullnes 
increases, as volume decreases, as density increases, or again 
with increase in the intensity of the stimulus. 

*(6) There are patterns of density for both P and U 
P shows streaks in a roughly radial direction, and is mor 
dense, more intense, more prominent or more dominan 
somewhere out from the center, toward the periphery. U 
is more prominent at the center. Both dwindle at the ex 
treme limits, though there are no definite limits in the sens 
of boundaries. 

“(7) Ata high degree of intensity affective experienc 
becomes perceptive and, in the case of U, passes over int 
emotion. This passage was not reported for P. 

“(8) The affective component of an experience goe 
on at the same time with the sensory component. It rise 
after the sensory component; P comes in gradually thoug! 
quickly, while U comes in at full strength. Both P and l 
run a course, which may be either continuous or intermittent 
and disappear with or before the sensory (or imaginal 
component. 

*(9) Affection is palpable; it stands up under observa 
tion. 
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“(10) The affective component is not definitely local- 
ized. Usually it is not localized at all. It may, however, 
be vaguely localized as within the body, or as projected out 
from the body; or it may be referred to some more or 
less:well defined part of the body. There is some evidence 

to sho t whenever affection is dominant for attention 
` «there is n loc lization. 

m). ther P nor U appears in isolation, The 
affec Ive. component ties up, under various aspects, to the 
sensory component of the total experience. 

"(12) Affection is not simply a meaning carried by or- 
ganic sensations. Nor is it a blend of organic sensations. je 

“(13) Experience from every sense department may 
take on the increment of bright or dull pressure, that is, 
may become affective experience. To arouse an observably 
affective experience the stimulus must be only mildly inten- 
sive, not so intense as to arouse a perceptive experience, 
and the O must maintain a psychological, non-perceptive 
attitude. The attitude may be active within these limits. 

"(14) P and U are inherently alike, as if made from 
the same matrix. Their differences are of the sort that 
occur within one and the same modality. 

“(15) There is no qualitative variety either of P or of 
U. Nor are there qualitative differences within the spread 
or volume of a given P or U. 

“(16) P and U do not occur together; they may ap- 
pear in rapid alternation.” “7 ” 

Are these conclusions in favor of affective elements or 
against them?’ In 1924, Nafe does not commit himself. 
He writes: “We do not, indeed, venture at this time upon 
any sort of systematic discussion of our results.” “8 In two 
subsequent articles, however, he makes clear his systematic 
point of view. Pleasure and Unpleasure are for him pat- 
terns of specific sensory experiences, namely bright and dull 
pressures; “Pleasantness, as a psychological experience, 
consists of discrete bright points of experience in the gen- 
eral nature of a thrill but usually much less intensive. It 
is vaguely localized in the upper part of the body and 


` 
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quickly adapts or fatigues. Unpleasantness is similar but 
characteristically duller, heavier, more of the pressure type 
of experience and is localized in the abdomen or in the lower 
part of the body." ?? ay 

Since the publication of Nafe's work two attempts have 
been made to check up on his results. In 1927, P. T. Young 
published an experiment which was an exact duplicate of. 
that of. Nafe: the stimuli were the same, the instrüctions 
the same, and the total experimental situation the same in- 
sofar as possible." Young used three observers, one of 
whom had been an observer in Nafe's experiment. Each 
observer was made to give 80 reports, 8 per day for 10 
days. 'The observer who had worked for Nafe confirmed 
Nafe's results. Another observer “who had had a radically 
different type of psychological education, failed completely 
to confirm Nafe's results, but gave reports consistent with 
his theoretical views upon P and U.” The third observer 
likewise failed to confirm the results of Nafe. Young con- 
cludes that Nafe's results must be dependent upon a par- 
ticular kind of training in his observers. 

Young's experiment, whatever its interest in connec- 
tion with the efects of training, was not a fair test of Nafe's 
work. Nafe specifically states that “to arouse an observ- 
ably affective experience the stimulus must be only mildly 
intensive .. . and the O must maintain a psychological, non- 
perceptive attitude.” ?^ There is little doubt but that the 
two observers.of Young who failed to duplicate Nafe's re- 
sults were maintaining anything but a psychological attitude, 
for the one “was of the behaviourist’s faith" ** and the 
other was “a junior at the University of Illinois, a normal, 
competent individual who is quite innocent of theoretical 
views upon introspection, feeling and other psychological 
matters." 5» 

'The other attempt to check up on Nafe's results was 
made by W. A. Hunt in the Harvard laboratory. The 
experiment was planned in such a way that it allowed for 
the dependence of **observably affective" experiences upon 
a "psychological" attitude, and at the same time avoided 


, 
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the influence of laboratory training emphasized by Young. 
In the main part of the experiment fifteen colored papers 
were shown singly to each of six observers on four different 
occasions separated by intervals of one week. On the first 
and third occasions the observers were instructed to judge 
whether the experience involved in looking at a color in- 
volved a bright pressure or a dull pressure. On the second 
and fourth occasion the observers were to judge whether 
the colors were pleasant, indifferent or unpleasant. Each 
color was shown three times in each sitting. Thus in the 
case of each observer the experiment yielded for each color 
six judgments of the brightness-dullness of pressure con- 
comitants and six judgments of hedonic tone. From these 
judgments Hunt computed for each observer by means of 
numerical symbolization the average brightness of the pres- 
sure concomitants of each color and its average hedonic 
tone. This yielded data from which it was possible to de- 
termine the correlation between hedonic tone and brightness 
of concomitant pressures. The coefficients of correlation 
in the case of the six observers are given below:** 


Taste VII 

Observer r P.E. 
K 0.72 0.08 
G 0.94 0.02 
T 0.86 0.05 
H 0.88 0.04 
B 0.96 0.03 
€ 0.99 0.003 


It is obvious that these coefficients confirm the general 
results of Nafe's work in that they show a connection on 
the one hand between pleasantness and bright pressure, on 
the other hand between unpleasantness and dull pressure. 
The exact nature of this connection, however, remains a 
matter of conjecture. Hunt himself favors the view that 
"affection is accompanied by bright and dull pressure.” 58 
He believes, however, that two other views are possible: 
(1) “Affection is bright and dull pressure” (Nafe’s view) ’® 
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and (2) “Affection and bright and dull pressure depend 
upon identical processes in proprioceptive end-organs, but 
upon different attitudes of report.” © 

In order to refresh the reader's memory I have listed 
below the experiments discussed in the present section, to- 
gether with their results. 


Taste VIII 
Affection is 
1907  Alechsieff a special element 
1909 Nakashima experimentally equivocal 
1914 Koch a sensory experience 
1921 Yokoyama a meaning, at least in the case of 
judgments by paired comparison 
1924  Nafe a pattern of pressure 
1927 Young experimentally equivocal 
1930 Hunt accompanied by pressures 


It is obvious what conclusion is implied by these results 
with respect to the particular doctrine at issue in the pres- 
ent section, namely that of special affective elements. Of 
seven experiments, but one supports this doctrine. We 
must conclude that the evidence is distinctly contrary to the 
existence of special affective elements. 

It is also clear what conclusion is implied with respect 
to the general problem of the relation of hedonic tone to 
mental elements. The series of experiments started with 
the purpose of choosing between two alternatives: the view 
that hedonic tone is an attribute of special affective ele- 
ments, and the view that it is an attribute of sensations. 
It ends with the quasi-elimination of one alternative, but 
not with the selection of the other. Instead, the series 
brings forth two new views, that of Nafe, according to 
which hedonic tone is an attribute of a pattern of particular 
sensory elements, and that of Yokoyama, according to 
which hedonic tone is an attribute of a meaning in Titch- 
ener's sense of the word, i.e. in the sense of a particular 
pattern of sensory elements. No one view, furthermore, 
is supported by more than a single experiment."' Indeed, 
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the only two experiments whose results agree concerning 
the problem are those of Nakashima and Young, and these 
results indicate that the problem is experimentally equivocal. 
It would seem that it is this negative conclusion which best 
accords with all of the data of the series, and consequently 
that it is this conclusion which we must tentatively accept. 


Mixep FEELINGS 


The preceding sections have made it clear that interest 
in the relation of hedonic tone to mental elements led to 
considerable emphasis upon the characteristics of affection 
—upon the characteristics of the elements or groups of 
elements of which hedonic tone was considered an attribute. 
This emphasis was displayed not only in experiments on the 
characteristics in general, such as some of the experiments 
described above, but also in experiments on some one char- 
acteristic alone. It is my intention to adapt my exposition 
to this specialization and to turn now to a discussion of the 
data available concerning four particular characteristics,— 
or supposed characteristics—of affection, namely the co- 
occurrence of pleasant and unpleasant affections (the oc- 
currence of so-called mixed feelings), the clearness of 
affection, its localization and its extensity. I shall begin 
with the data on mixed feelings. 

Casual observation, as Titchener points out, yields evi- 
dence both for and against the occurrence of mixed feel- 
ings. “We go back to school after the holidays with mixed 
feelings; we visit our old home, after a long absence, with 
mixed feelings; there is, indeed, hardly anything that we 
may not look upon, or look back or forward to, with mixed 
feelings. Juliet tells us that parting is sweet sorrow, a 
pleasant unpleasantness; and Tennyson's Geraint watches 
the mowers, whose dinner he has just eaten, with humorous 
ruth (pity), that is, with a pleasantly unpleasant feeling. 
"There is no pleasure we are told, without its alloy of pain; 
there is no despair so dark that it is not lightened by a ray 
of hope. . 
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“On the other hand, we know that a single trifling 
annoyance may color our whole mood. When Othello 
behaves unkindly to Desdemona, she éxcuses him on the 
ground that he is worried by affairs of state; ‘for let our 
finger ache,’ she says, ‘and it indues our other healthful 
members ev’n to that sense of pain.’ We know, too, that 
if we are ina particularly good temper we take everything 
good-temperedly; we may even ask pardon of the man who 
has trodden on our corns. And there is really no proof 
that the pleasantness and unpleasantness of the mixed feel- 
ings are strictly coincident: Juliet may be alternately glad 
and sorry; sorry now to part from Romeo, but glad the 
next moment that he is there, as her lover, to be parted 
from, and glad a moment after in the thought of seeing 
him again. How quickly the pendulum of feeling may 
swing we see in the case of the child who is crying bitterly 
at its hurt and then, within a few seconds, is smiling over 
a lump of sugar.” © 

Little wonder, then, that psychologists have failed to 
agree upon this problem. In “Emotion and the Will,” Bain 
considered the opposition of pleasantness and unpleasant- 
ness to imply their incompatibility. “Pleasure and Pain are 
opposites in the strongest form of Contrariety; like heat 
and cold, they destroy or neutralize each other." ® This 
view gradually became subject to doubt. In 1893, Külpe 
wrote: “In our own view, mixed feelings are certainly less 
well authenticated than cancellation of feeling." He went 
on to add: “It is hardly possible in the present state of our 
knowledge to decide positively for or against the reality 
of these mixed feelings.” More recently, McDougall has 
categorically championed the opposite view. He writes: “I 
have no hesitation in rejecting this doctrine and in following 
Professor Stout, in recognizing states of feeling in which 
pleasure and pain are conjoined.” ” 

As far as I know, the first experimental contribution to 
the problem of mixed feelings is to be found in an investi- 
gation by Orth, published in "Gefühl and Bewusstseins- 


lage,” in 1903. In an attempt to test Wundt’s theory of 
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doubt, according to which doubt involved a “total feeling” 
generated by alternations of pleasure and displeasure, Orth 
presented to his observers groups of lines and of dots, in- 
structing them in the case of the former to judge which line 
was the longer, and in the case of the latter, what was the 
number of dots. Orth further instructed his observers to 
give a complete report,—‘‘of all experiences during the 
trials." The results, insofar as they bear upon mixed 
feelings, were as follows. Out of 28 tests (each of 7 
stimuli presented to each of 4 observers) pleasure was 
reported 5 times, displeasure 10 times, and the simultaneous 
occurrence of pleasure and displeasure not once. Further- 
more, one observer reported in one and the same test a 
sequence of 4 hedonic states, first pleasure, then displeasure, 
then again pleasure, then again displeasure. Of this latter 
report, Orth writes: ‘This sequence seems to me to point 
to the non-occurrence of mixed feelings.” % 

In 1905-6, S. P. Hayes carried out some experiments 
upon mixed feelings, but never published the results. The 
data, however, were communicated to P. T. Young, who 
wrote of them as follows: “The work was done in the 
Cornell laboratory in 1905-06 with two subjects, but the 
unpublished article is based upon 134 reports of a single 
subject. Pairs of simultaneous stimuli were used, a stimulus 
to P with a stimulus to U; (1) taste solutions containing 
sugar and quinine in various percentages; (2) taste solutions 
(sugar and quinine) and sounds (chords or discords from 
forks); (3) sounds (chords or discords) and odors (val- 
erianic acid, carbon bi-sulphate, essence of peppermint, cin- 
namon). The subjects were instructed to ‘attend to the 
sensations aroused . . . and then to recall the experience and 
report on the sensations and affections experienced.’ The 
result of the experiment was negative; it seems that we 
often have side by side in consciousness, sensations (or com- 
plexes of sensations) that when alone are distinctly P or U. 
Here then we might expect to find P and U side by side, 
but the observer confidently asserted that they never did 
coexist.” © 
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In 1906, C. H. Johnstone published an extensive experi- 
ment upon the results of combining various pleasant and 
unpleasant impressions, seeking particularly to determine 
“whether it is really impossible that a feelings co- 
exist and remain distinguishable.” The procedure in- 
volved the simultaneous presentation of tWo stimuli affecting 
different sense organs—a color stimulus and a touch stimu- 
lus, for instance—under instructions to giye an introspective 
report. There were seven observers, two women and five 
men. No introspections are given by the author, but we are 
told that “in this investigation, after considerable training, 
the subjects, with a single exception, were all convinced that 
both feeling tones, for tactual and visual impressions, could 
be present at once." ** This is not by any means invariably 
the case, according to Johnstone, for "the various phe- 
nomena of fusion, summation, partial re-enforcement, 
merely simultaneous, independent co-existence, partial and 
total inhibition, of one by the other occur." ** 

The problem of mixed feelings was investigated by 
Alechsieff in his extensive research published in 1907 under 
the title “Die Grundformen der Gefühle." * — Alechsieff 
subjected his observers simultaneously to two stimuli affect- 
ing different sense organs. The usual procedure was either 
to place a bottle of oil of rose under the observer's nose 
and to apply a quinine solution on his tongue, or to have 
him smell valerian and at the same time taste raspberry 
juice. The results were in accord with the conclusions of 
Orth, and contrary to those of Johnstone. Alechsieff's ob- 
servers reported that pleasure and displeasure frequently 
alternated, but never occurred simultaneously. 

In 1909, T. Nakashima published an experiment on the 
time relations of hedonic tone in which the instructions to 
the observers included the task of reporting upon mixed 
feelings. The observers were shown pictures tachisto- 
scopically, each trial involving the presentation of two pic- 
tures in quick succession. Nakashima stated: “There are 
a few cases of mixed feeling mentioned in the records of 
H, F, D and L" ? He did not further discuss the matter. 
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In the same year, Nakashima published another experi- 
ment upon the nature of pleasure and displeasure in which 
he secured a few incidental data on mixed feelings.” Using 
the method of single stimuli, he presented to his observers 
cutaneous and olfactory stimuli with the instruction to “say 
what (the stimuli) did to consciousness." '* Only one of 
four observers reported mixed feelings and this observer 
upon being asked to comment upon his report at the close 
of the experiment stated that he might well have reported 
as simultaneous processes which were not so in reality." 

In 1913, Koch published a research involving a sub- 
sidiary experiment directly upon the problem of the exist- 
ence of mixed feelings.” Four observers were subjected ta 
various acoustic stimuli including two pieces of music played 
in immediate succession, Three of them reported co-oc- 
currences of pleasure and displeasure. 

In an article published in 1915, C. E, Kellogg under- 
took a thorough examination of the problem.” This article 
begins with a very interesting historical sketch showing 
among other things that the problem was already a real 
one to Socrates. It then goes on to describe Kellogg’s ex- 
perimental work, which like that of Johnstone was done at 
Harvard. Kellogg’s purpose was to produce pleasure and 
displeasure in such a manner as to lead to interference. To 
do this he selected a large number of pictures and exposed 
two of them, usually one pleasant and the other unpleasant, 
alternately in a slightly modified form of the Dodge tach- 
istoscope. Fourteen observers took part in the experiment. 
The results indicate the occasional occurrence of mixed feel- 
ings. One observer, for instance, stimulated for 20 sec- 
onds with pictures alternating at the rate of 10 presen- 
tations per minute, reported: “One pleasant all the time, 
the other disgusting. Contrast made pleasantness stronger, 
and the pleasantness seemed to last and be contrasted with 
the disgust during exposure of ‘92,’ ” 51 Kellogg adds that 
“this was not true in the other direction. The pleasant 
feeling was pure." * And another observer, stimulated 
for 24 seconds with two other pictures alternating at the 
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same rate (10 per min.) reported: “Pleasure overbalanced 
the displeasure. No surprise this time, sinking not noticed. 
Pleasant feeling begins the moment the picture appears, 
just the same as real scenes. Other just slightly unpleasant. 
Made a conscious effort to endure it. Less unpleasant than 
the black intervals in the case of the road alone. Pleasant 
feeling seemed to last during exposure of 3, but under @ 
mist." 53 eat ^ i 

Kellogg concludes that mixed feelings actually occur, 
though only under certain conditions. “When the two feel- 
ing-tendencies are of like intensity, if the total reactions, 
the apperceptive attitudes are widely dissimilar, the result 
is inhibition, whether the feeling-tendencies are of the same 
or of unlike sign. Inhibition diminishes with increasing sim- 
ilarity, until with some subjects, there is a tendency to 
parallelism, and, rarely fusion. . . . When the feelings are 
of unequal intensity, inhibition continues farther up the scale 
of similarity." ** 

In his well-known monograph upon olfaction, published 
in 1916,% Henning claims to have experienced definite 
mixed feelings under certain specific conditions. “If I smell 
oil of mustard localized in the right half of the nose, and 
oil of jasmin (or Khasana-perfume, etc.) localized in the 
left half, both partial experiences being experienced as a 
plurality and simultaneous, though disconnected, then it is 
only the oil of mustard which has a sensory unpleasantness, 
whereas I notice simultaneously a tone of pleasantness in 
the case of the odor of jasmin.” * He does not, however, 
indicate whether this result has been found to obtain for 
other observers. 

P. T. Young published in 1918 an extensive experiment 
on mixed feelings carried out in the psychological labora- 
tory at Cornell. His general method was "to establish 
a relatively permanent affective consciousness of moderate 
intensity, and then by stimulation to superinduce a brief 
affection of opposite sign." * The experiment consisted of 
four main divisions. In the first, Young devised "natural" 
situations that would evoke a relatively permanent feeling- 
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consciousness. For instance, he “asked the subject to omit 
breakfast; and when a hunger U had been obtained, (he) 
superinduced P by the smell and taste of food." ** In the 
second division, Young used single stimuli, odors, tones and 
noises, taste complexes and tactual complexes. In the third 
division, he used simultaneous stimuli: “At first a stimulus 
to P was presented and when E thought it had exerted its 
full effect a stimulus to U was added, and conversely.” ® 
In the fourth division, he used alternate presentations of 
two stimuli, the stimuli being pictures. The instructions to 
the observers were as follows: “There will be two signals : 
‘Now... now.’ After the second ‘now’ you will report 
the course of feeling during the interval between the sig- 
nals.'"?: 

The frequency of mixed feelings for the different ob- 
servers is shown in the table below, copied from Young. 


TABLE IX 
(From P. T. Young) 
Positive Total Percentage 
Positive Doubtful by „œ Total No. Mixed 
Subject Reports Reports Questioning 1, 2, 3 Reports Feelings 
B 0 0 0 0 193 0. 
Da 0 1 0 1 275 0.36 
Di 0 2 0 2 242 0.82 
F 4 2 1 7 252 211, 
G 0 5 0 5 232 2.15 
H 4 7 0 11 242 4.54 
K 21 6 10 37 307 12.05 
O 2 3 1 6 278 2.15 
W 0 2 0 2 191 1.04 
31 28 12 71 2,212 3.21 


Young's comments upon these figures are as follows: “Out 
of a grand total of 2212 reports, there are 71 or 3.21% 
mixed feelings. Of these 71 reports, 37 or 52% are re- 
ported by a single subject (K). If we eliminate doubtful 
reports, there are left 43 of almost 2% mixed feelings. If 
we limit our consideration to positive mixed feeling reports, 
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we find 31 or 1.4% of which 21 or 67.7% are reported by 
subject K. Five subjects (B, Da, Di, G, W) report no 
positive mixed feelings. Coexisting P and U is at best a 
rare experience ... Not only is mixed feeling a rare ex- 
perience, but it is also a doubtful one. Of the 71 mixed 
feelings, 28 or 39.4% contain expressions of doubt and 
uncertainty.” " Examination of the distribution of mixed 
feelings within the experiment showed that “mixed feel- 
ings are reported in sporadic groups throughout the course 
of a single experimental hour." ® 

Besides considering the quantitative side of his reports, 
Young subjected them to an extremely thorough analysis. 
He found that they could be classed into two main cate- 
gories, which he terms "psychological reports of experi- 
ence" and “common sense statements about the object of 
experience." The "psychological reports are characterized 
by clearness and definiteness of statement regarding the 
temporal relations and course of P and U during the inter- 
val reported. They contain no temporal ambiguity. They 
are detailed accounts of the rise and fall, the fluctuations 
and alternations of P and U.” ®™ An example of such a 
report is: "There was pretty near an equality of P and U. 
I get P quite strong at first and then there was a shoot 
of U, but not extreme. Then attention fluctuated back and 
forth and P and U fluctuated. Now there is no difference 
between them. It is hop, skip, and jump—and it’s all 
over." ® The common-sense type of report “is character- 
ized by common sense statements about the object of ex- 
perience, usually the stimulus-object. There are two sub- 
types which we shall call the objective and the subjective. 
In the objective type, P and U are referred or attributed to 
the object, e.g. ‘the object is P,’ ‘the U is from the object,’ 
‘this is a P object,’ etc. The subjective type is characterized 
by statement of an attitude toward the object, e.g. 'I like 
the object,’ or by the effect of the object upon me, e.g. ‘the 
object displeases me.’ ” °% 

Although reports of the psychological type were by far 
the more frequent, they contained no mixed feelings. These 
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reports, according to Young * |... contain the statement 
that P and U alternated or fluctuated—sometimes slowly, 
sometimes rapidly, sometimes so completely ‘jumbled’ that 
a full report is impossible—but there is not a single case of 
coexisting P-U to be found in the reports of the psycholog- 
ical type.” * As to reports of the “common sense state- 
ment about the object of experience" type, those of the 
subjective sub-type did not contain any mixed feelings 
either. Those of the objective sub-type, however, did in 
some cases mention the occurrence of mixed feelings. In- 
stances of such reports are as follows: “(U memory, per- 
fume) ‘Here were two things in consciousness. There was 
the U situation in which I was all keyed up. I felt very 
tense about it and was almost on the verge of tears. Then 
on the borderline of consciousness was an odor which I 
recognized as slightly P. The U of the memory was still 
there’ (F 72) ... (Buttered toast, odor stale cheese) ‘P 
from the toast. An increase in P due to amusement. ‘Then 
a slight flash of U coexisting with P' (K 254). 08 
'These data indicated in Young's opinion that pleasant 
and unpleasant objects may co xist, ‘but that there can be 
no coexistence of pleasant and unpleasant affections in the 
sense of elements or groups of elements having’ hedonic 
tone as an attribute. Reports of the objective sub-type are 
‘ambiguous, since they tell nothing about experience. “I 
a subject reports ‘the object was P' we, of course, cannot 
doubt that the meaning of pleasantness attaches to the 
object. But what guarantee have we that pleasantness was 
felt?" The fact then, that mixed feelings occur in: com- 
mon sense reports of the objective type is no proof of the 
coexistence of P and U, but only of the coexistence of mean- 
ings of P and meanings of U; Indeed, this distinction be- 
tween “meaning affection" and “process affection" is fre- 
quently made by the observers themselves. One observer 
reports: “The ugly one gave me an incipient shrinking in 
the stomach like nausea. That meant U, but didn’t seem 
to be U.” It follows that “ ‘Mixed feelings’ involve a 
confusion between the meaning of pleasantness (or un- 
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pleasantness), which is referred to an object, and affective 
experience." . . . They "involve the awareness of an object 
to which the meaning of pleasantness or unpleasantness is 
attached. . .. Pleasantness and unpleasantness are not felt 
at the same ‘time. u 

In 1919, A. Wohlgemuth published a monograph en- 
titled ‘‘Pleasure-Unpleasure” in which he described an ex- 
tensive experiment carried out by him from 1915 to 1917 
in the psychological laboratory of University College, Lon- 
don."? The purpose of this experiment was “to obtain as 
much information as possible about feeling by the impres- 
sion method." The stimuli were very numerous and 
varied: 6 tactile, 6 visual, 6 olfactory, 4 gustatory, 6 audi- 
tory and 3 painful. These stimuli were presented singly 
and in pairs, the observers being instructed to concentrate 
their attention on the hedonic side of their experiences and 
to describe them as well as they could in words. Before the 
beginning of the experiment, and occasionally during it, the 
observers were made to read a questionnaire which included 
the following question: “What view do you hold respecting 
the coexistence or fusion of two feelings in consciousness? 
Do you hold the view on experimental, i.e. introspective, 
evidence or on theoretical grounds? Is that view necessary 
to fit in with any theory or system you hold?” '^* "This pro- 
cedure was carried out in order to ascertain the various 
biases of the observers and to keep them interested in cer- 
tain points of importance without asking questions. 

Of the four observers, one experienced mixed feeling 
from the very beginning; two experienced none at the be- 
ginning of the experiment but definitely did report some 
towards the end; and one was sure of having experienced 
mixed feelings but once, usually reporting them with some 
qualification expressing doubt. Wohlgemuth concludes as 
follows: 

“Two or more feeling-elements may coexist in conscious- 
ness; they may be like or they may be unlike. 

“There is some indication that it may be easier for two 
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pleasant feeling-elements to coexist than for two unpleasant 
ones. 

“Great individual differences obtain in the apprehension 
of the coexistence of feeling-elements. 

“The ability to apprehend the coexistence of feeling- 
elements is improved with practise.” 1% 

J. P. Nafe, in his “Experimental Study of the Affective 
Qualities” (1924), examined the reports of his observers 
with respect to the occurrence of mixed feelings. Not a 
single case was reported." The conditions of the experi- 
ment were not such, however, as to favor the occurrence 
of mixed feelings, and consequently Nafe’s result cannot 
be given much weight. 

In an article published in 1925 in the British Journal 
of Psychology, Young analyzes the results, secured by 
„Wohlgemuth in 1919, which led the latter to conclusions 
directly opposed to those of Young."* He found that “in 
every case of so-called co-existing and localized feeling, one 
or more of the feelings is referred to an object or cause 
or to some other phase of experience.” 8 Such reports, 
he points out, are ambiguous as to what was felt and as to 
the temporal relations of affective experience. He con- 
cludes that Wohlgemuth’s own results do not bear out his 
conclusions that two or more feeling-elements may coexist 
in consciousness. This criticism called forth a prompt reply. 
In an article published in 1926, Wohlgemuth’” contended 
that, even if an observer at the time of his report is deal- 
ing with “meaning of P or U,” “in order to have obtained 
that knowledge he must have had the affective experience, 
must have felt the feeling during the introspective period. 
If he is a trained and careful observer he knows whether 
two feelings were felt simultaneously or whether a feeling 
_ whilst it was being felt was localized, however he may de- 
scribe his experience afterwards, whether in forms resemb- 
ling judgments or as objective references.” "" Wohlge- 
muth concludes that Young's distinction between "meaning 
of P and U” and “processes of P and U,” although it may 
sometimes refer to experiences, usually refers to form of 
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report alone, and consequently that the objective reports 
of mixed feelings secured by both Young and himself indi- 
cate that pleasure and displeasure may coexist in conscious- 
ness. 

Is it possible to arrive at a solution of the problem of 
mixed feelings which will be in accord with all of these 
data? Inspection of the table below, in which I have listed 
the experiments, together with their conclusions, would ap- 
pear to dictate a negative answer. Such is indeed the 
opinion to which was ultimately led one of the men whose 
work figures prominently in the table, namely P. T. Young. 
In an article published in 1927, he contends that the data 


TABLE X 
Do mixed feelings occur? 
1903 Orth No 
1905 Hayes* No 
1906 Johnstone Yes 
1907 Alechsieff No 
1909 Nakashima Yes 
1911 Koch vd Yes 
1915 Kellogg ' Yes 
1916 Henning Yes 
1918 Young No 
1919 Wohlgemuth Yes 
1924 Nafe No 


*Published in 1918 by Young. 
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that Young himself, in his article of 1918, provided the 
correct solution of the problem. His results, it will be re- 
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unpleasant affections, in the sense of elements or groups 
of elements having hedonic tone as an attribute. These 
findings suggest a ready explanation for the divergence of 
conclusions in the list above. They suggest, namely, that 
the experimenters who have concluded against the occur- 
rence of mixed feelings have been led to do so by critical 
rejection of reports of Young’s objective sub-type, whereas 
the experimenters who have concluded in favor of the oc- 
currence of mixed feelings have been misled into doing so 
by uncritically interpreting such reports as indicating co- 
existence of opposed affections. This suggestion is well 
borne out by examination of the work of the various experi- 
menters. Both Orth and Alechsieff introduce their data 
by long and critical discussions of the nature of affections.""* 
Hayes, Young and Nafe all did their experiments at Cor- 
nell under Titchener, well known for his insistence upon 
critical evaluation of reports. These five men are the 
ones who concluded against the occurrence of mixed feel- 
ings. Johnstone, on the other hand, bases his view on cases 
which, according to Titchener, were ‘“‘not above sus- 
picion." "* Nakashima cites as possible cases of mixed 
feeling two reports which are obviously of the objective 
sub-type."^ Kellogg supports his conclusions with many 
such reports"? Koch does likewise,"* and Wohlgemuth, 
as has been pointed out by Young, supports his conclusions 
wholly upon such reports.''* 

If we accept this explanation there is no longer any rea- 
son for the pessimism voiced by Young in 1927. All of the 
data on mixed feelings may be considered to support the 
conclusion which he reached in 1918—the conclusion that 
there are no mixed feelings in the sense of coexistence of 
pleasant or unpleasant elements or groups of elements with 
hedonic tone as an attribute. They must also be considered, 
however, to support a further conclusion, unrelated to the 
problem of mixed feelings. This further conclusion is that 
it is possible under particularly favorable conditions, for a 
pleasant object and an unpleasant one to be experienced 
simultaneously. 
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CLEARNESS, LOCALIZATION AND EXTENSITY 
OF AFFECTIONS 


Besides the experiments on mixed feelings, there are 
three other groups of experiments dealing primarily with 
some one characteristic of affections, in the sense of the 
elements or groups of elements having hedonic tone as an 
attribute. These groups of experiments are concerned with 
the clearness of affections, their localization, and their ex- 
tensity. We shall deal with them in the present section in 
the order named. 

Clearness as a Characteristic of Affections.— W hat 
appears to have been the first experiment bearing upon this 
problem was published in 1893 by Külpe."? As far as can 
be judged from a very scanty account, sphygmographic rec- 
ords were taken in the case of a single observer under two 
different sets of conditions: under “normal” conditions, and 
when the observer had been instructed to attend to the 
affections occasioned by various supposedly pleasant and 
unpleasant stimuli. “The subject," Kilpe wrote, “often 
insisted that the feeling had altogether disappeared under 
attention, and that it was very difficult, in any case, to at- 
tend to pleasantness or unpleasantness. Feeling has too 
little objectivity and substantiality for the attention to be 
directed and held upon it. It is focussed for a moment, and 
then other processes, especially organic sensations, interpose 
and take possession of the conscious fixation point." 1? 

In 1894, Titchener published some experiments which 
led him flatly to deny the possibility of attending to affec- 
tions.?! T use the term "experiments," however, only be- 
cause Titchener has done so in a subsequent reference to 
this publication.?? Otherwise I should use the expression 
“series of casual self-observations." At all events, the con- 
clusion reached was that “We cannot attend to pleasure- 
pain as such." 1 

The first experiment upon the problem of which there 
is an adequate record is that of Zoneff and Meumann, pub- 
lished in 1901.4 The main feature of this experiment 


92 RELATION TO MENTAL ELEMENTS 


was an attempt to establish a correlation between hedonic 
tone and characteristics of the pulse and of respiration. 
Having succeeded in this attempt to their own satisfaction 
(though not to that of others, as we shall see later), Zoneff 
and Meumann sought to utilize their knowledge in order 
to establish the relation of attention to feeling. Their gen- 
eral procedure was to present a pleasant or unpleasant 
stimulus, to have the observer attend now to the stimulus- 
object, now to the affections which were aroused, now to 
some other object, and to infer from changes in the ob- 
server's pulse and respiration the effect upon the affections 
of these various directions of attention. The results were 
interpreted by the authors as follows: "Simple direction 
of attention to feeling strengthens the latter; if, however, 
the feeling becomes the object of a psychological analysis, 
and in this sense the object of attention, it is markedly weak- 
ened, or even wholly obliterated . . .” 135 

This conclusion, like that of Külpe above, is by no means 
univocal with respect to the clearness or lack of clearness 
of affections. It is obvious that both conclusions may be 
interpreted as consistent with the occasional clearness of 
affections, at least when attention is not "analytical." 
Titchener, however, has argued that they support the con- 
clusion of his own experiment."" His argument rests es- 
sentially upon two points. In the first place, he contends 
that in the conclusions of Zoneff and Meumann the expres- 
sion "simple direction of attention" means really not atten- 
tion to affections, but attention to pleasant or unpleasant 
objects. In the second place, he tacitly assumes that when 
Külpe writes of attention to affections "weakening" them, 
and when Zoneff and Meumann ascribe the same effect to 
analytical attention, these writers are really referring to 
complete obliteration of affections. He is thus able to cite 
both experiments in support of the thesis "that affections 
lack, what all sensations possess, the attribute of clear- 
Tess wee 

Whatever the logical validity of Titchener’s argument, 
it is difficult to conciliate his conclusion with the data secured 
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subsequently by Wohlgemuth and Nafe. Among the ex- 
periments published by Wohlgemuth in 1919 is one directly 
concerned with the relationship of affections to attention."* 
His observers were first made to read the four following 
quotations, selected from standard psychological works: 

“1, ‘Attention to a sensation means always that the 
sensation becomes clear; attention to an affection (i.e. feel- 
ing element) is impossible. If it is attempted, the pleasant- 
ness and unpleasantness at once eludes us and disappears, 
and we find ourselves attending to some obtrusive sensa- 
tion or idea that we had not the slightest desire to observe." 

“2. ‘A weakly pleasurable feeling is intensified by the 
direction of the attention upon its concomitant sensations, 
and an impression which stands on the borderline between 
pleasantness and unpleasantness may be made unpleasant 
by intense concentration of the attention upon it. In a 
certain sense, then, attention is a favorable condition for 
the feeling as it is for the sensation.’ 

“3, *A mere direction of the attention to the feeling 
intensifies the feeling. If, however, the feeling is subjected 
to a psychological analysis and in this way becomes the ob- 
ject of attention, it is considerably weakened or even de- 
stroyed.’ 

“4, “We can intensify a pain (i.e. unpleasure) or pleas- 
ure by attending to it as such.’ ”**° 

The observers were asked to make a preliminary state- 
ment on these views, and then were subjected to a variety 
of stimuli with instructions to vary attitudes at will and 
to give introspective reports. Finally they were again asked 
to state what they had meant, in their reports, by attention 
and attending. 

The reports of two observers indicated that affections 
had greater intensity and clearness when attended to directly 
than when attention was on cognitive content or lacking 
completely. A third observer, however, could not fix his 
attention on affections. These individual differences, cor- 
responding to differences between the, views of different 
authors, were explained in Wohlgemuth’s opinion by refer- 
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ence to the statements of the observers concerning their 
use of the expression "attending to." The first two meant 
attention to the pleasant or unpleasant object, the last 
meant attention to affections per se. Wohlgemuth checked 
this interpretation by carrying out another experiment in 
which the two observers who had reported ability to attend 
to affections were instructed “to analyze out the feeling- 
element, to focus the attention upon it to the exclusion of 
everything else as he would do with a cognitive content of 
consciousness." *° Of these observers, one was entirely 
unable to assume the attitude, and the other found that it 
destroyed hedonic tone. 

Wohlgemuth concludes as follows: “If a feeling element 
is attended to as belonging to a cognitive content or as a 
part of a situation or complex, it is intensified and becomes 
clearer; but if an attempt be made to focus the attention 
upon it to the exclusion of its cognitive concomitant, the 
feeling-element is destroyed." 131 

These results are entirely confirmed by those of Nafe 
in his experiment on the nature of affection published in 
1924—to which we have already had occasion to refer. 
Nafe found evidence that: “The affective qualities are pal- 
pable, that is, they stand up under observation. All of our 
Os were able to observe both P and U, but none could at- 
tend to either to the total exclusion of the sensory expe- 
rience. The affective quality may be the dominant part of 
the total experience, however, and the O may know more 
about it for report than he does about the sensory pro- 
cess.” 1? Some of the introspections upon which Nafe bases 
these statements are as follows: 

Obs. H. (Pyridine 1 U) “... Attention to the object 
of stimulation in its U-character seems to be most favorable 
for affective experience. I don't know if that means I'm 
attending to the affection, but it surely is the object as a U 
object, —not just U and not just object, but attention covers 
the affective nature of the object." 

(Salt 1 U) “I couldn't attend exclusively to the affec- 
tion and I don't know if I did primarily; but U forced itself 
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to the fore in attention, a sort of oscillation. "Towards the 
end the affective part was fairly attended to.” 

Obs. M. (Ammonium Valerianate 19 U) “I don’t know 
whether to say they are beaten up or just lying there side 
by side; for I can get the affection so clear and dominant 
that I tend to forget the sensation, though I don’t ever 
really.” 

( Asafoetida 20 U) “I can isolate the U, but it’s always 
there with the sensory." *** 

When it comes to drawing a geneial conclusion from 
these five experiments, we are in a quandary. The conclu- 
sions of one experiment—that by Titchener—are against 
the clearness of affections. The conclusions of two experi- 
ments—those of Külpe and Zoneff and Meumann—are 
ambiguous with respect to the problem. The conclusion of 
the two last experiments—those of Wohlgemuth and Nafe 
—are in favor of the clearness of affections. The latter 
solution has a slight statistical advantage—but frequency 
of opinion is surely no measure of its correctness. It seems 
wiser to consider the problem to be as yet unsolved. 

Localization as a Characteristic of Affections. — An- 
other problem which has led investigators to widely di- 
vergent conclusions is that of the localization of affections. 
Orth" in 1903 and Alechsieff'?* in 1907 concluded from 
experimental data that affections are not localized. Nafe 
in 1924 concluded that they are never definitely localized, 
and rarely localized at all.?* Nakashima‘ in 1909, 
Kochs in 1913, Kellogg? in 1916 and Wohlgemuth™ 
in 1919 concluded that affections are localized. Nafe in 
1927 accepted the latter view, attributing the failure of his 
earlier observers to localize affections well to lack of spe- 
cific instructions upon this point." 

I shall not describe these experiments because they 
have already been dealt with in connection with the prob- 
lem of mixed feelings. This circumstance itself, however, 
deserves particular attention. In 1908, E. B. Titchener, 
in his “Psychology of Feeling and Attention” referred to 
the problem of mixed feeling as that of “inner localiza- 
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tion,” and discussed it as a special case of the problem 
of the localization of affections. Whether or not the oc- 
currence of mixed feelings implies localization of affections, 
as Titchener seems to believe, need not detain us. There 
can be no doubt that the two problems are closely related. 
Consider the following table in which are listed the vari- 
ous experiments bearing upon the localization of affections 
mentioned above. The column marked “localization” 
shows the conclusions with respect to localization, a + sign 
indicating that affections were localized, a — sign indicat- 
ing that affections were never localized. Similarly, + and 
— signs in the column marked “mixed feelings” indicate 
that the conclusions with respect to the occurrence of mixed 
feelings are positive or negative. It will be observed that 
the correspondence of results with respect to mixed feel- 
ings and localization is very great. 


Taste XI 


Experimenter Localization Mixed Feelings 


Orth (1903) 
Alechsieff (1907) 
Nafe (1924) 
Nakashima (1909) 
Koch (1913) 
Kellogg (1915) 
Wohlgemuth (1919) 


TERI 
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Indeed the only exception to a one to one correlation 
is the work of Nafe, whose conclusions with respect to 
localization have been somewhat variable. This cor- 
respondence suggests that disagreement between the con- 
clusions of different investigators might be due to the same 
causes in both cases. 

That such is the case is the view advanced in an article 
upon the localization of affections published in 1918 by 
P. T. Young. Examining the data which he had secured 
in his study of mixed feelings, he found that “The rela- 
tionship of localized feeling to mixed feeling is shown 
quantitatively by several facts. In the first place, the same 
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subjects report both: unequivocal mixed feeling is reported 
by F(4), H(21), O(2) ; unequivocal localized feeling is 
reported by F(17), H(51), K(4). In the second place, 
the distribution of localized feelings and mixed feelings is 
of the same type; both occur in sporadic groups through- 
out the course of the experiment and throughout the single 
experimental hour. In the third place, the group of local- 
ized feelings and mixed feelings overlap; both occur on the 
same days. In the fourth place, the percentages of mixed 
feelings and localized feelings are almost identical, although 
the overlapping is only partial. There are 3.276 mixed 
feelings and 3.4% localized feelings in the experiment as 
a whole." 14 

Young further found that his observers reported four 
main types of localization: 

1. Localization in the place of the stimulus-object. 
Example: (Taste of salt solution) “U, a drawn up feel- 
ing . . . localized in the mouth." !*? 

2. Organic localization, remote from the stimulus- 
object. Example: (Perfume, H.S) “P, localized along the 
spinal cord." H5 

3. Localization involving radiation from a given cen- 
ter. Example: “A slightly nauseating U particularly in the 
stomach. It spread itself out to most of the body.” "7 

4. Localization involving the whole body. Example: 
“U, the whole body revolted; I felt it all over.” 148 

The suggestion which to Young seemed implicit in 
these four types of reports was that the observers were 
localizing not affections, but sensory correlates of affections. 
This suggestion was definitely verified in the case of two 
observers. In the course of the experiment, one of these 
observers was asked whether, when speaking of feeling, he 
meant muscular and organic sensation. He replied: ". . . 
The P actually seems to come from the chest region; it 
seems to be there.” Two days later he said: “It seems 
that the organic sensation is the P localized." "^ This 
observer was then instructed to “abstract from organic 
sensation and report the feeling.” Throughout the rest of 
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the experiment he never again reported localized feelings, 
except on one single day. As to the other observer who 
had localized feelings at the place of the stimulus when the 
stimuli were odors, tastes, pain, tones, etc., he stopped 
reporting localized feelings as soon as pictures were used 
as stimuli. Furthermore, during the latter part of the experi- 
ment, his reports instead of being of the “common sense 
statement" type, became “psychological,” i. e., feeling was 
reported for its own sake, with no reference to the object. 

Young drew the conclusion that localization, like coex- 
istence with an entity of opposed hedonic tone, is a char- 
acteristic of the “unanalyzed object-feeling of common 
sense”; that when affections are regarded independently, 
localization is no more reported than coexistence of opposed 
affections, and consequently that “affections are not local- 
izable.” 150 

In 1927, Young reported another experiment upon the 
localization of feelings! The results were extremely 
similar to those just described. Five observers were pre- 
sented single stimuli including perfumes, candy, auditory 
stimuli such as crumpling of paper near the ear, and clangs 
from tuning-forks, tactual stimuli such as sandpapering of 
the chin and placing cotton on the cheek. They were in- 
structed “to describe the quality and the spatial character- 
istics of the feeling, noting especially the place where it is 
located.” 2 At the close of the experiment, the following 
questions were asked: 

“1. Judging from your observation in this experiment, 
are P and U experienced at some place? 

"2. How do you understand the instruction to describe 
'the spatial characteristics of the feeling, noting especially 
the place where it is located?’ ” 153 

The general results were as follows: One observer 
never reported localized feelings. Another reported local- 
ized feelings, but at the close of the experiment gave the 
opinion that they were non-localizable when experienced 
alone. Two observers reported localized feelings and alsa 
agreed to the reality of such localizations at the end of the 
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experiment. One observer reported localized feelings, but 
was not questioned at the end of the experiment. 

Examination of the protocols showed that the term 
“feeling” was used by the observers in three different senses, 
namely to indicate *(a) Clear sensory processes, especially 
organic and kinaesthetic processes; (b) sense-feelings as, 
for example, an odor which has the character of P or which 
means U, or which possibly is a fusion of sensory processes; 
and (c) non-sensory, non-clear affective processes, P and 
U, differing in quality, intensity and in temporal course. 
. . . When the observers used the term ‘feeling’ in the 
sense of (a) or (b), localization in perceptual space was 
sometimes reported. In the sense of (c), localization was 
not reported." !^* 

'These results are similar to those of Young's earlier 
experiment, but the conclusion he drew is quite different. 
This conclusion is that the disagreement of his observers 
depends upon the ambiguity of the terms "feeling" and 
“localize” ; that “these terms may be understood in a man- 
ner justifying the conclusion that ‘P and U are not local- 
izable'; in another manner the conclusion follows that 'P 
and U are localizable’ ”; and that “The experiment brings 
to clear light the question of the existence and nature of 
the traditional affective processes, and a serious difficulty 
with the introspective technique." ¥ As to his earlier con- 
clusion, that of 1918, Young felt that it presupposed “a 
certain systematic position regarding the nature of the 
affective processes—the position which was in the air at 
Cornell University in 1917-18. Starting from the view 
that there exist non-clear, non-sensory affective processes, 
which vary in quality (P and U), in intensity, and in tem- 
poral course, the papers I wrote have a certain validity. 
The validity is relative to the postulates which underlie 
these studies. Given another set of postulates, the results 
might be reversed. The answer to the question of localiza- 
tion may be ‘yes’ or ‘no’ according to what one under- 
stands by ‘feeling’ and ‘localization.’ " 1° 

The language in which Young couches his conclusion of 
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1927 suggests that he does not consider it to be a satis- 
factory solution of the problem.” I believe, on the con- 
trary, that it is a very satisfactory solution. In the first 
place, it is perfectly definite: pleasant and unpleasant ob- 
jects of experience can be localized; pleasant and unpleasant 
“sensory processes” can also be localized; pleasant and 
unpleasant special affective elements cannot be localized. 
In the second place, it offers an excellent explanation of the 
divergent conclusions reached by other investigators. Orth 
and Alechsieff, for instance, were dealing critically with 
affections as special elements different from sensations. It 
is natural, therefore, that they should have concluded 
against localization. In the preceding section we saw rea- 
son to believe that Nakashima, Koch, Kellogg and Wohlge- 
muth uncritically interpreted reports concerning objects of 
experience to be reports concerning affections. As for Nafe, 
the conclusions of his experiment make it obvious that he 
was dealing with affections in the sense of patterns of sen- 
sations. It is natural, therefore, that these latter men 
should all have concluded that affections are localizable. 
We may conclude, therefore, reformulating slightly the con- 
clusion of Young, that—besides the occurrence of localiza- 
tion in the case of pleasant and unpleasant objects—affec- 
tions in the sense of sensory elements or groups of elements 
having hedonic tone for an attribute are subject to local- 
ization, but that affection in the sense of special affective 
elements are not subject to localization. 

Extension as a Characteristic of Affections.—The ques- 
tion whether or not affections are extended is one which 
has been taken up but recently by experimentalists. In his 
research published in 1924, J. P. Nafe found that “P and 
U are both extended, voluminous; and all Os describe P 
as larger, more extended, more voluminous than U, One 
affection may be larger or smaller than another, and may 
itself expand or contract." 158 

In an experiment published in 1927, P. T. Young like- 
wise found that some of his observers ascribed extensity to 
affections. One, for instance, reported: “The U seems to 
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begin in the mouth and to spread out around. It spreads 
out in rays. It goes out in one plane. It is a flat thing. 
Some of it goes outside me and some of it is in me. These 
rays seem bits of more intense U." And another observer 
said: “There was a momentary U, diffuse and not localized 
anywhere; a general feeling of U.” ™ This was true, how- 
ever, of only four out of five observers. The fifth never 
could observe extension or voluminousness of affections. 
Examinations of the reports led Young to the conclusion 
that when volume and extension are reported, they are 
sensory in nature.’ 

These data are obviously insufficient to warrant any but 
a very tentative conclusion. They indicate, however, that 
volume and extension, like localization, are attributes of 
affections in the sense of sensory elements, or groups of 
elements, but not of affections in the sense of special affective 
elements. 


GENERAL CONCLUSION 


Let us for a moment review the data presented above 
on the relation of hedonic tone to mental elements. In 
the first place, we dealt with the work upon the tridimen- 
sional theory proposed by Wundt. .There we found that 
in spite of numerous experiments by Wundtians and 
Titchenerians stretching over a period of nearly twenty 
years Wundt remained unshaken in his convictions that 
special affective elements were qualitatively three-dimen- 
sional, while Titchener remained equally convinced that 
they were qualitatively uni-dimensional. In view of the 
fact that there were experimental data supporting both of 
these views, it seemed as though the problem of the quali- 
tative dimensions of the affective element were experi- 
mentally equivocal—as though special affective elements 
could be tridimensional in Leipzig and uni-dimensional at 
Cornell. 

We then turned to the general experiments upon the 
existence of special affective elements. There we found four 
experimenters reaching four different conclusions. Alech- 
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sieff believed his data showed the existence of special affec- 
tive elements; Koch concluded that affections were sensory in 
nature; Yokoyama concluded that at least in the case of 
judgments by paired comparison affections were meanings, 
i. e., special patterns of sensations, and Nafe maintained 
that in his experiment affections turned out to be patterns 
of bright and dull pressure. Nafe's establishment of a re- 
lationship between hedonic tone and bright and dull pres- 
sure received confirmation by Hunt, but not his conclusion 
as to the nature of affection. There were, indeed, two ex- 
perimenters whose results led to the same conclusion, 
namely Nakashima and Young. This conclusion, however, 
was that introspective reports upon the nature of affections 
vary from one observer to another in accordance with pre- 
vious psychological training. It seemed obvious here again 
that we were faced with a problem which was experi- 
mentally equivocal. 

Finally we took up the work which had been done upon 
four characteristics of experience in an attempt to learn 
whether or not they were attributes of affections. In the 
case of the first of these characteristics, coexistence of op- 
posed affections, we found the evidence to agree that it 
was not a characteristic of affection in the technical sense 
of the word, namely in the sense of elements or groups of 
elements with hedonic tone as an attribute. We did find 
evidence, however, that pleasant and unpleasant objects of 
experience may occasionally coexist. In the case of the sec- 
ond proposed characteristic of affections, clearness, we 
found reason to consider the problem as unsolved. As to 
the last two characteristics dealt with, namely localization 
and extension, we found evidence that they were indeed 
characteristics of affections in the sense of sensations or 
combinations of sensations, but not of affections in the sense 
of special affective elements. It was also incidentally shown 
that pleasant and unpleasant objects could be localized. 

P. T. Young has summarized this equivocal situation re- 
markably well, and drawn from it a very definite conclu- 
sion. In an article published in 1927, after giving data of 
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his own upon a number of the individual issues, he wrote: 

“Some of the conditions which determine the report in 
affective psychology are (a) the O's education in psychology 
which includes the kind and amount of his information, (b) 
the O's bias determined in part by his theoretical reflec- 
tions, (c) the O's understanding of words and his habits 
of speech, and (d) the suggestions which happen to reach 
him from various sources. 

“These factors, except possibly suggestion, may be 
grouped together under the term 'training.' Introspective 
investigators of feeling usually recognize the importance of 
training. . . . But perhaps it is too important. . . . It 
is so important that through training one can apparently 
demonstrate in affective psychology almost anything one 
likes. I will guarantee to train a group of unsophisticated 
Os to report uniformly that P and U are non-sensory affec- 
tive processes, or meanings, or pressures, or bodily reac- 
tions, or something else. I will guarantee to train a group 
of naive Os to localize P and U or to declare that these 
processes are non-localizable, to report mixed feelings, or 
to declare that mixed feelings do not exist, to describe 
qualitative diversity within the qualities of P and U or to 
report lack of qualitative diversity within the qualities of 
P. and U. The only requirement I make is that my Os be 
young and plastic. . . . . 

""The present situation can be cleared up only by the 
frank recognition of the complete relativity of so-called fact 
to the logical system which is the product of training. It 
is important to find common ground which is independent 
of training. In the search for data which are independent 
pf training I see hope; not in further training of trick 
Js," 161 

Everything that we have found in studying the rela- 
tion of hedonic toné to mental elements—what is generally 
called the “nature of the affective processes’—favors our 
acceptance of Young’s conclusion. The conclusion is not, 
however, a solution. Such acceptance raises a further issue: 
Is the dependence of available data upon training due to 
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the nature of the problem, or is it due to faulty technique ? 
Should we entirely give up attempts to establish the rela- 
tion of hedonic tone to mental elements, or should we merely 
give up attempts to do so by means of current methods? 

It seems to me that this question can be answered by 
examining the history of a similar problem in a more thor- 
oughly developed field, namely the history of the nature 
of sensation. Until 1910, the prevailing opinion among 
psychologists was that sensations were actual elements of 
experience constituted of certain attributes. Külpe in his 
"Grundriss" wrote: “The sensations are those simple con- 
scious processes which stand in relation of dependence to 
specific. nervous organs, both peripheral and central. 
Despite the qualitative simplicity of a sensation one can 
discover in it various attributes as a result of comparisoii 
with other sensations.” And Titchener in his “Text- 
book” expressed the same view: “Sensations are, of course, 
the characteristic elements of perception, of the sights and 
sounds and similar experiences due to our present sur- 
roundings. . . (The mental elements) are simple, it is 
true, in the sense that they are mental experience reduced 
to its lowest terms; but they are still real processes, still 
actual items of mental experience. Hence, like the chemical 
elements, they show various aspects or attributes—present 
different sides, so to speak—each of which may be exam- 
ined separately by the psychologist. It is by reference to 
these attributes that introspection is able to classify them 
under different headings,” 1 

In spite of this agreement concerning the general nature 
of these actual elements of consciousness, psychologists, 
peculiarly enough, could not agree at all concerning the 
attributes of sensations. Titchener in his “Textbook” 
wrote: “A sensation, as the term is used in this book, may 
be defined as an elementary process which is constituted of 
at least four attributes—quality, intensity, clearness and 
duration.” "* Kiilpe, on the other hand, maintained that 
only two attributes belonged to all sensations, namely 
quality and duration. Two further attributes, intensity and 
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extensity, belonged according to him to certain sensations, 
but not to others. As for Wundt, the teacher of both 
Titchener and Külpe, he considered sensations to have only 
two attributes, namely quality and intensity. Extensity and 
duration were for him attributes of ideas. Thus a spatial 
idea was a “three dimensional compound whose parts are 
fixed in their location with reference to one another, but 
capable of indefinite variation in their location with refer- 
ence to the ideating subject." !** 

Why so striking a disagreement concerning the at- 
tributes of sensation? The answer was provided by Rahn 
in 1913. In a monograph published in that year, Rahn 
attacked Titchener’s conception of sensation on experi- 
mental grounds.’ Külpe, in his now famous abstraction 
experiments, had shown that an observer has much diffi- 
culty in reporting upon any attribute other than that for 
which he has been instructed. Rahn pointed out that 
this was fatal to the notion of sensation as a datum. 

The evidence from Külpe, together with certain other 
points raised by Rahn, was so compelling that Titchener, 
in replying to Rahn, conceded that for psychology sensa- 
tions were not data, but logical constructions. He wrote: 
"It would be a great simplification of psychology if a sen- 
sation, zota, teres, atque rotunda, would stand before us 
under a single comprehensive determination and allow us 
adequately to observe it as a whole. But that, if it ever 
happens, happens only after we have made many separate 
observations of its distinguishable aspects. The sensation 
of classification is the Jogical resultant of many observa- 
tions. . . . We group certain attributes together in our 
classification because, having observed one attribute under 
à certain determination, we thereafter invariably light upon 
certain other attributes when, with a shift of determination, 
but with excitation unchanged, we undertake to observe 
them." 188 

Titchener’s change of view with respect to the nature 
of sensation was the forerunner of a widespread change of 
view among psychologists. Not only were Rahn’s argu- 
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ments telling, but the notion of an "actual" sensation was 
subjected to a withering fire of criticism by the Gestalt 
school. To-day, it is generally accepted that the term sen- 
sation refers not to a constituent of experience, to a datum, 
but to a conceptual entity constructed from experience. 

If this be so, it is clear that the equivocality of experi- 
ments upon the relation of hedonic tone to mental elements 
is due not merely to faulty technique, but to the very nature 
of the problem. The conceptual entities constructed by 
psychologists depend upon general systematic backgrounds. 
As this background varies from one psychologist to another, 
the conceptual entities will vary likewise. The conceptual 
entities being different, the relation of hedonic tone to these 
conceptual entities will likewise be different. Thus ob- 
servers with different backgrounds must, by the very 
nature of the problem, give reports which are to some extent 
conflicting. Likewise, experimenters with different back- 
grounds must interpret their data in ways which yield con- 
flicting conclusions. The views that hedonic tone is an at- 
tribute of sensations, of complexes of sensations, of quali- 
tatively unidimensional affective elements, of qualitatively 
pluridimensional affective elements, are noti inconsistent 
descriptions of experience, but alternative hypotheses con- 
structed from experience. Again the views that affections 
may and may not give rise to mixed feelings, are and are 
not clear, localized, or extended, do not constitute pairs of 
contradictory characterization of a single entity, but inde- 
pendent characterizations of different entities, The prob- 
lem of the relation of hedonic tone to mental elements does 
not involve merely the data secured upon it, but the general 
theory of psychology." 

This fact naturally does not imply the final insolubility 
of the problem. It does, however, make the validity of 
any solution contingent on the validity of the underlying 
doctrine concerning Psychological elements. This neces- 
sary basis would seem for the present to be a quicksand. 
Complete lack of agreement concerning the question of 
psychological elements is amply demonstrated by the 
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variety of existing views upon the relation of hedonic tone 
to mental elements. It is even more obvious, because ex- 
plicit, in the controversies between Neo-Titchenerians and 
Gestalt psychologists. Rather than embark in haste upon 
the construction of elements whose adequacy must long re- 
main problematical, it would seem wiser to refrain—at least 
for a time—from constructing any elements whatever. It 
would therefore seem best to close our discussion of the 
relation of hedonic tone to mental elements by concluding 
that the problem does not at present exist. 

This conclusion, however, requires a postscript. The 
experiments which we have considered in the present chap- 
ter brought to light certain incidental data—data not bear- 
ing upon the main problem at issue—whose interpretation 
is not at all dependent upon controversial systematic issues. 
In denying the existence of the general problem, we must 
not overlook the conclusions indicated by these incidental 
data. These conclusions, the first of which has considerable 
systematic significance, are as follows: 

1. There is a high correlation between the hedonic 
tone of an object and the brightness-dullness of the pressure 
experiences which may accompany it. (Nafe and Hunt.) 

2. The coexistence in experience of two objects, the 
one pleasant, the other unpleasant, is rare, but does occa- 
sionally occur. (Young. ) 

3. Objects characterized by hedonic tone may be local- 
ized. (Young.) 
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Chapter IV 
Hedonic Tone in Relation to Primary 
External Stimuli : 
" t 
ÍNTRODUCTION À i 


Long before experimental psychologists became inter- 
ested in the relation of hedonic tone to mental elements—an 
unfortunate occurrence, as we haye seen—experimental 
aestheticians were dealing extensively with another rela- 
tion of hedonic tone, namely with its relation to stimuli ex- 
ternal to the organism—to physical objects. Work in this 
field started with Fechner—it was he who first supplied the 
necessary methods. The initial experiments certainly ante- 
date 1871, for it was in that year that Fechner published his 
first results. 

As is true of all investigations of the relation between 
phenomena and stimuli, these experiments involve three 
fundamental variables or groups of variables. One variable, 
obviously, is hedonic tone. Another, obviously again, is 
some characteristic of stimuli. In addition—and this is not 
so obvious—these experiments involve all other variables 
related in any way to hedonic tone, for unless all such 
variables be kept constant the observed co-variation of 
hedonic tone and of a characteristic of stimuli may be no 
index at all of their co-relation. 

In the early days of hedonic psychophysics, the variables 
of this third group were practically unknown. Clearly the 
only way to make sure that results would be significant was 
to attempt to hold these variables constant by holding the 
general condition of the experiment absolutely constant. 
Today, many of the variables of the third group are known, 
but this knowledge does not dispense the experimenter from 
holding general experimental conditions constant. Indeed, 
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so marked has turned out to be the dependence of hedonic 
tone upon characteristics such as direction of attention and 
needs that constancy of general conditions seems today to 
be more necessary than ever before, 

With respect to the second variable mentioned above, 
the stimulus-variable, it is desirable to distinguish between 
primary and secondary stimuli. The work of the Gestalt 
school during the past fifteen years has shown beyond a 
doubt that any part of experience, any phenomenon, is 
usually dependent not merely upon the the particular stimu- 
lus corresponding to it—the primary stimulus—but also 
upon secondary stimuli, upon the rest of the present 
stimulus-field and past stimuli. Thus Wertheimer found 
that the introspective position of a line in space was de- 
pendent not only upon the position of the corresponding 
physical line, but upon other present and past stimuli cor- 
responding to introspective "anchorage points." + If thc 
observer’s entire visual field were objectively slanted by 
means of a mirror, a similarly slanted objective line tended 
to appear vertical. Even after this objectively slanted field 
had been replaced by a homogeneous surface, a line slanted 
as before still tended to be seen as vertical. We shall deal 
with the relations of hedonic tone to these two classes of 
stimuli successively, beginning with the relations to primary 
stimuli. 

Before turning to the actual experiments, however, I 
should like to say a word concerning terminology. Most of 
the work on the relation of hedonic tone to stimuli has been 
done without proper definition of the stimuli involved— 
without describing them in terms of their physical variables. 
?xperimenters have as a rule thought it enough to define 
stimuli in terms of corresponding phenomena. This prac- 
tice has led to the use of terms such as “red,” “salt,” etc., 
to denote not only characteristics of phenomena, but cor- 
related characterisitcs of stimuli. Thus one reads of red 
stimuli, salt stimuli, etc. Definition of a stimulus in terms 
of corresponding phenomena is bound to be inaccurate. If, 


however, one is obliged to resort to such definitions, sim- 
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plicity and clarity of exposition require that one adopt like- 
wise the terminology mentioned above. Structure of sen- 
tences is obviously much simplified if the expression “stimu- 
lus corresponding to red phenomena” is replaced by "red 
stimulus." 

As the present chapter deals very largely with stimuli 
defined only in terms of corresponding phenomena, I pro- 
pose to use such terms as red, green, etc., in two senses: 
First, in their strict sense, as denoting psychological char- 
acteristics of phenomena ; secondly, in an elliptical sense, as 
denoting the characteristics of stimuli which correlate with 
these psychological characteristics. Which of these senses 
is involved in any particular case should be perfectly clear 
from the context. 
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Before we inquire into the relations of hedonic tone to 
the various characteristics of primary stimuli, it is necessary 
that we ascertain whether there is hedonic summation, i. €., 
whether given two stimuli a and £ corresponding singly to 
phenomena whose hedonic tone is a and b, the hedonic tone 
of the phenomenon corresponding to the combination of 
the two stimuli is equal to a + b. The reason why we need 
to investigate this problem at the very outset is that if 
such summation should hold, we should be justified in con- 
fining our attention to the relation of hedonic tone to the 
characteristics of simple stimuli, confident that the result- 
ing data, together with the principle of additiveness, would 
enable us always to infer the hedonic tone correlated with 
the characteristics of complex stimuli. k 

This problem, like so many others, is one which arose 
out of the doctrine of mental elements. “Wundt, in his 
analysis of affective fusion, declares that the characteristic 
of feeling lies in the fact that all feelings present in con- 
sciousness at a given moment tend to fuse into a unitary 
manifold, a ‘Totalgefiihl’ which, nevertheless, is not a mere 
sum of its components, but has a unique property of its own. 
Külpe, McDougall and Titchener, on the other hand, hold 


116 RELATION. TO PRIMARY STIMULI 


that the affection of any given moment is the algebraical 
sum of the affections attaching to all the various sensory 
processes that constitute the mind at that moment.” * 

The early experimental literature upon this problem is 
very meagre.” The first experimental investigation dealing 
directly with the issue is that of L. R. Geissler in 1917. 
The subject-matter of Geissler's inquiry was the relation 
between the hedonic tone of color combinations and the 
hedonic tone of the same colors experienced singly. Using 
7 Milton-Bradley pigment colors, he first had 122 observers 
rank them hedonically by the method of paired compari- 
sons, and then had the same observers rank all pairs of 


these colors (i. e., 


= 21 pairs) by the same method. 


To avoid time errors, the order of the two parts of the ex- 
periment was reversed in the case of 32 observers, i. e., they 
judged the single colors last. The two sets of data were 
then compared in the following fashion: 

In the case of the single colors, the frequencies of pref- 
erence for the various colors was first computed for each 
observer. In the case of one observer, for instance, one 
might find for colors a, b, c, d, e, f, g, the frequencies 6, 5, 
4, 3, 2, 1, 0; in the case of another, however, two or more 
colors might have the same number of frequencies: 5, 5, 
4, 4, 2, 1, 0. Frequencies 5 and 6 were then arbitrarily taken 
to represent "most pleasant,” frequencies 2, 3 and 4 “me- 
dium pleasant," and frequencies 0 and 1 “least pleasant." 
(Cf. schema below.) 

Tarte XII 
Frequencies Colors for Observer Ratings 
A B etc. 


a,b 
* Most pleasant 


Medium pleasant 
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Thus each color was classed in the case of each ob- 
server in one of three classes—most pleasant, medium 
pleasant, or least pleasant. The problem at issue was then 
restated in the following terms: “What degree of pleasant- 
ness will result for color-pairs if they are composed of (a) 
two most pleasant colors, (b) a most and a medium pleas- 
ant color, (c) two medium pleasant colors, (d) a most 
and a least pleasant color, (e) a medium and a least pleas- 
ant color, and (f) two least pleasant colors?" The de- 


Taste XIII 
(From Geissler) 
Average of 
Frequencies of Pref. Average of Frequencies of Pref. 
of colors entering Frequencies of Pref. of combinations 
Class into combinations of combination for entire class 

Most + Most $6 4- 5 15.1+ 3.7 

, E +5 14.7 + 33 14.9 
6+4 14.1 + 3.5 
6+3 13.44 34 

5+4 128E 

Most + Med. 43 k 12.12: 3.5 11.1 
5-3 11193535 
5+2 10.5 + 3.7 
4+4 11.4 + 3.4 
r +3 T = M 

412 10.8 + 3. 

Med. + Med. 3 i A 10.6 + 3.5 10.2 
342 8.8 + 3.9 
24-2 7.8 + 3.9 
64-1 11.5 + 4 

Ms (ER I E. 
540 8.7 + 3.8 
4-41 87 ESG 
44-0 8.24 3.5 

lca + re aA R cU MN 
l 2-1 7.2 + 3.4 
24-0 6.6 + 3.6 

Least Least f1 $0 er 33h 62 

u 
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gree of pleasantness of each of these 6 classes of color-pairs 
was then determined by averaging for each the frequency 
of preference of all the color-pairs falling into this class. 

The results are shown in the table on the preceding page, 
which partially reproduces a table given by Geissler. Geiss- 
ler believes that these results “force upon us the general 
conclusion that the pleasantness of the color-pairs increases 
directly with the pleasantness of the colors taken in- 
dividually.* 

Geissler consequently formulates the following law with 
respect to the hedonic tone of color-pairs : “The greater the 
pleasantness of the individual constituents, the greater will 
be the pleasantness of the combination." * 

In 1921, Washburn, Haight and Regensburg published 
a quasi-repetition of Geissler's experiment in which, how- 
ever, the method of single stimuli (scale of 1-7) was 
used instead of the method of paired comparison, and in 
which furthermore instead of using only 7 single colors 
differing only in hue, there were used 64 colors differing in 
hue, saturation, and brilliance.’ Each of two experimenters 
used 32 of these colors singly and 16 combinations of them. 
The relation between the pleasantness of the colors and that 
of the combination was established as follows: “The total 
affective value of every color, when shown alone, was de- 
termined by adding the numbers by which the observers 
expressed their judgments of its pleasantness; . . . then 
the sums thus obtained for each of two colors that were 
shown in combination were added. . . . This being done 
for each of the pairs of colors, it was possible to arrange 
them in an order representing their pleasantness as deter- 
mined solely by their appearance singly. Then the num- 
bers which represented the affective judgments of the ob- 
servers on the combinations as such were added, and the com- 
binations arranged in the order of the size of these sums. 
Evidently the rank difference correlation between these two 
arrays will give the degree of relationship between the 
pleasantness of a color combination and the individual pleas- 
antness of its component colors." ? 
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The correlation in question was found to be plus .747 
+ ‚0119. The authors conclude that “It is clear that to a 
very considerable extent the pleasantness of a color combi- 
nation depends upon the pleasantness of the individual col- 
ors." © The authors do not feel, however, that this indi- 
cates simple summation of affections. Were the latter true, 
a combination of two pleasant colors would be more pleas- 
ant than either judged singly; and a combination of two 
unpleasant colors should be more unpleasant than either 
judged singly. In their experiment, however, out of 861 
cases where component colors, when judged singly, were 
both found agreeable, there were 263 cases, i. e., 30.5%, 
where the combination was found positively disagree- 
able. Likewise, out of 465 cases where the compo- 
nent colors, judged singly, were both judged disagreeable, 
there were 72 cases, i. e., 15.4%, in which the combinations 
were judged agreeable. The authors conclude that besides 
summation, some other factor is operative, which they sug- 
gest may be particularly prominent when attention is di- 
rected to total effect rather than to the separate colors in 
a combination. 

In the same year, M. Yokoyama published a research 
in which he studied the “simultaneous effect of two aspects 
of a simple sensory material in conditioning affective tend- 
ency, and the nature of the affective resultant." '? His 
stimuli were 49 colored forms representing combinations of 
each of 7 colors with each of 7 forms. In a first part of 
the experiment the stimuli were arranged into seven series 
in each of which form was constant but color varied. . The 
relative hedonic tones corresponding to the members of each 
of these series were determined for $ observers by the 
method of paired comparison with instructions to attend to 
the colors alone. In a second part of the experiment, the 
stimuli were arranged in seven series in each of which color 
was constant but form varied, and the relative hedonic tones 
corresponding to the members of each of these series were 
determined for the same five observers by the method 
of paired comparison with instructions to attend to the 
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form alone. In a third part of the experiment, the rela- 
tive hedonic tones corresponding to all 49 stimuli were 
determined by the method of paired comparison for the 
same 5 observers with instructions to attend to the “color- 
forms." 

A comparison of the hedonic rank orders of the 7 col- 
ors in the case of each of the 7 forms, as determined in 
part one with instructions to attend solely to color and as 
determined in part three with instructions to attend to 
“color-forms” showed a striking agreement. Likewise, high 
agreement was found between the rank orders of the 7 
forms in the case of each of the 7 colors, as determined in 
part two with instructions to attend solely to form, and as 
determined in part three with instructions to attend to 
"color-form." These facts according to Yokoyama indi- 
cate "that both color and form were effective in condition- 
ing the pleasantness of a colored form when the attention 
was directed by instruction upon both the color and the 
form aspects, and that color and form operate simultane- 
ously in conditioning affective judgment in the same man- 
ner that each operates when attended to separately." !? 

The relative effectiveness of each color in conditioning 
the hedonic tone corresponding to the color-forms in part 
three was measured in terms of the inverse of the M. V. 
of the hedonic tones corresponding to the seven forms with 
which it was combined. The relative effectiveness of each 
form was similarly determined. This relative effectiveness 
of each of the 7 forms and 7 colors was then compared to 
their hedonic tone as determined in Parts I and II. It was 
found that the extremes, i. e., the most pleasant and the 
least pleasant colors and forms were the most effective. 
This shows, according to Yokoyama, “that the relative ef- 
fectiveness of color and form in simultaneous operation is 
dependent upon the effectiveness of each when operating 
under attentive isolation." ™ 

But according to Yokoyama, “To say that color and 
form thus work independently and simultaneously to estab- 
lish affective tendency in the way in which each works sepa- 
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rately is to state that the two summate.” ? He consequently 
concludes that “Within the dimension of pleasantness and 
unpleasantness, the affective tendency of color-form varies 
approximately with the algebraic sum of the affective 
tendencies of its constituent color and form." '* 

'These three experiments, whose results agree and are 
uncontroverted by any other data, indicate that in the case 
of complex phenomena whose parts correspond to spatially 
distinct stimuli, the hedonic tone of the composite phe- 
nomenon varies directly with the sum of the hedonic tones 
of the phenomena corresponding to the single stimuli. This 
is not, however, to assert that hedonic summation holds, as 
Yokoyama's conclusions indicate. Such summation, to be 
proved, would require the use of a method involving quanti- 
tative determination of hedonic tone, not merely the estab- 
lishment of hedonic rank orders. But the only one of the 
three experimenters above who used a method adequate to 
give such quantitative determination is Miss Washburn, 
and we have seen that she considers her results to be defi- 
nitely opposed to summation. Furthermore, J. Cohn has 
shown that in the case of color combinations whose com- 
ponents are equally pleasant, certain combinations are defi- 
nitely preferred, namely those in which the components are 
markedly different.” Summation cannot possibly be made 
consistent with this fact unless it be argued that these re- 
sults show the operation of a third factor besides the 
hedonic tone of the components, a factor of “similarity.” 
But the operation of this third factor is itself deduced on 
the assumption that the law of summation holds, and con- 
sequently it cannot be invoked to save the law of summa- 
tion. 

In the case of combinations of stimuli which correspond 
to relatively unitary phenomena—in the case of clangs, for 
instance—the correlation stated above does not hold. 
Ziehen, in his "Leitfaden der Psychologie," has pointed out 
that “Certain combinations both of simple tones and of 
clangs—of piano tones, for instance—possess an incom- 
parably greater pleasingness (Wohlklang) than simple 
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totes or tones accompanied only by overtones. These are 
the so-called consonant intervals." '* More definite still in 
their implications are results recently published by K. Danz- 
fuss." Danzfuss carried out a large number of experiments, 
both by the method of paired comparison and by the method 
of single stimuli, on clangs, successive intervals, chords, and 
series of chords presented to adults and children. He tried 
to deduce the feeling effect of richly organized musical 
structures from the combined effect of the elements, in 
particular of the clangs, but was obliged to conclude that 
“both in the case of judgments of pleasantness and in the 
case of characterization of mood-content, it is apparent that 
the complex structures cannot be considered as nothing but 
the sum of their components.” !* 

The data above lead to three definite conclusions: 

(a) Hedonic summation does not obtain, 

(b) In the case of combinations of stimuli which corre- 
spond to heterogeneous composite phenomena, the hedonic 
tone of the composite phenomenon varies more or less di- 
rectly with the hedonic tone corresponding to the single 
stimuli. 

(c) In the case of combinations of stimuli which cor- 
respond to relatively homogeneous phenomena, the co-varia- 
tion mentioned above does not hold. 

These conclusions in turn imply that in the study of 
the relation of hedonic tone to primary stimuli it is not 
sufficient to deal with the cases involving simple stimuli, but 
that it is further necessary to investigate the cases involving 
combinations of these simple stimuli. 


Heponic Tone IN RELATION TO CHARACTERISTICS OF 
STIMULI CORRELATED WITH SENSORY QUALITIES 


Simple Color-Stimuli.—The first thoroughgoing ex- 
periment on the relation of hedonic tone to color-stimuli is 
that of J. Cohn, published in 1894." Cohn worked by the 
method of paired comparison. His stimuli were primarily 
gelatine-plates illuminated from behind with white light. He 
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studied the relation of hedonic tone to all three qualitative 
attributes of color. His results led him to the following 
conclusion: + 1 

"In the case of two shades (Nuancen) of the same 
color the more saturated is the more pleasing. Likewise 
in the case of a series of different colors the more saturated 
ones are in general preferred. In the case of colors of ap- 
proximately the same saturation preference appears to rest 
on wholly individual inclinations. Yellow alone seems to 
rank below the other colors for a majority of observers, 
even when fully saturated. . . . In the comparison of dif- 
ferent achromatic colors the only relatively clear result was 
the preference of white over gray and black." #° 

This experiment was followed by that of Major in 
Titchener’s laboratory, published in 1895." Major used 
the method of single stimuli. His stimuli were Bradley 
papers. Except for matters of methodology, the only posi- 
tive conclusion of Major is “that the whole question of the 
affective tone of colors is a very difficult one.” ** He was un- 
able to confirm Cohn's rule that the more saturated colors 
are the more pleasant, nor that yellow was displeasing to 
the majority of persons. With his observers also hue pref- 
erences seemed to be a matter of individual inclination. 

Major's experiment was repeated by Cohn and the re- 
sults were published in 1899.” Cohn found that the greater 
number of observers preferred saturated colors, but that 
a few (3 out of 16 in his experiment) did indeed prefer 
unsaturated colors. It would seem that these latter results 
of Cohn are typical of the general relation of hedonic tone 
to the complexity of the visual stimulus. E. J. G. Brad- 
ford? and M. Luckiesh®® have both confirmed them. In 
Luckiesh's experiment, for instance, the stimuli were 15 of 
Wundt’s colored papers, presented on a white surface. The 
method was that of order of merit. The instructions to the 
observers (15 in number) were “Choose them in the order 
of preference for color's sake alone." His results are indi- 
cated in the graph below, taken from his article. The col- 
ors are in spectral order as far as possible, and consequently 
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the middle region of the graph corresponds to colors of low 
saturation. Blue-gray at the extreme right was also low in 
saturation. ; 

He concludes: “It appears to the writer from these and 
other observations that, when colors are chosen ‘for colors’ 
sake alone, the saturated colors are almost invariably 
chosen." ?° 


Dull Green 
Red Violet 


Yellow-Green 


Rank of Color in Preference Order 


T= Papers illuminated artificially 
D « Papers in daylight 


Fic, 17 
(From Luckiesh) 


Cohn's second conclusion was that except for the un- 
pleasantness of yellow—which, incidentally, is very unsat- 
urated even in the spectrum—the relation of hedonic tone 
to hue is a matter of personal inclination. This second con- 
clusion does not seem borne out by subsequent experimenta- 
tion, although the data on this point are by no means 
conclusive. 


g 
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Quite a few experiments apparently deal with the rela- 
tion of hedonic tone to hue. Some, however, like those of 
Jastrow” and Bradford, involve the use of stimuli vary- 
ing markedly not only in hue, but in saturation. Although 
these experiments yield definite average rank orders of 
colors according to hedonic tone, they yield no light on the 
relation of hedonic tone to hue, for they do not make it pos- 
sible to isolate the part played by hue from that played 
by saturation. 

One of the most thoroughgoing attempts to determine 
the role of hue alone in determining color preference is that 
of Miss Washburn, published in 1911. Using the method 
of single stimuli, Miss Washburn had 35 observers judge 
each of three sets of Milton-Bradley papers. One set con- 
sisted of saturated colors, one of tints and one of shades. 
The average rank orders of these three sets were as 
follows: 


Taste XIV 
Saturated Colors Tints Shades 
Red (most P) Blue (most P) Yellow-green (most P) 
Green-blue Red-violet Blue 
Orange-red Violet Red 
Violet Blue-violet Violet-blue 
Orange-yellow Violet-blue Blue-violet 
Blue-violet Yellow-green Green-blue 
Blue Green Green 
Violet-blue Orange-red Violet 
Violet-red etia dn i Red-orange 
Red-orange Blue-green Orange-red 
Blue-green Red-orange Violet-red 
Yellow-orange Red Red-violet 
Yellow Yellow-orange Green-yellow 
Green Yellow Yellow-orange 
Red-violet Orange-yellow Orange 
Yellow-green Orange Blue-green 
Orange Green-yellow Orange-yellow 


Green-yellow (least P) Violet-red (least P) 


Luckiesh in an experiment published in 1915 presented 


Yellow (least P) 


15 highly saturated Zimmerman papers to 26 students.” 
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Each student was instructed to select the most pleasing 
color, then the next most pleasing, etc. The averaging of 
results yielded the following rank order according to de- 
creasing pleasantness: : 


Taste XV 
. Dark blue (most P) 


lue 

. Red-purple 
Green 

. Violet-purple 

. Deep red 

- Orange-red 
Crimson 

. Dull yellow-green 
10. Orange 

11. Orange-yellow 
12. Dull green 

13. Slate blue-grey 
14. Yellow 

15. Lemon-yellow (least P) 
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Geissler, in his work on hedonic summation, had 122 
observers judge 7 Milton-Bradley colors by the method 
of paired comparison. His colors appear to have been 
fully saturated. He found the following average orders for 
61 men, 61 women, and 122 men and women combined 
(the lines indicate marked differences in position) ;?' 


Taste XVI 
Rank 61 Men 122 Men & Women 61 Women 
Highest Blue Green Green 
Purple Purple Red 
Green Red Blue-green 
Intermediate Red Blue Purple 
Yellow Yellow Yellow 
Blue-green Blue-green Orange 
Lowest Orange Orange Blue 


It is clear that the results of these investigators do not 
accord well with one another. The fact that Luckiesh’s 
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rank order does not agree with that of Geissler nor that 
established by Washburn for saturated colors is in itself 
unimportant, for Luckiesh was not using the same stimuli 
as the other two investigators. It can be taken for granted 
that the saturation of his stimuli was not quite the same 
as that of the stimuli of Washburn and Geissler, and this, 
according to Washburn’s results, should markedly alter the 
affective rank order of the colors. Washburn found, for 
instance, that red ranked first when fully saturated and 
compared with other saturated colors, third when less sat- 
urated and darker (when a “shade”), and eighth when less 
saturated and lighter (when a "tint"). The fact, how- 
ever, that Geissler’s rank order for women does not agree 
with the rank order of saturated colors according to Wash- 
burn is a serious criticism of the validity of one of the two 
rank orders. Both experimenters used saturated Milton- 
Bradley colors, and Washburn’s observers were women. 
Washburn, however, used the method of single stimuli, 
whereas Geissler used the method of paired comparison; 
Washburn used 18 stimuli, Geissler, only 7; and we have 
no grounds to believe the illumination to have been identical 
in the two experiments. It is quite possible, therefore, that 
the difference in results is due not to equivocacy of the rela- 
tionship being investigated, but to a difference in technique. 
It certainly seems unlikely that Geissler’s rank order for 
122 observers should have been due entirely to chance. Be- 
fore any definite conclusion can be drawn, however, it will 
be necessary to verify the results of one at least of the two 
experiments. 

Whether or no there is, besides the relation of hedonic 
tone to saturation, also one to hue, it is a fact that the 
variability between hedonic judgments by different observers 
upon identical stimuli is extremely great. A good example 
of this variability is given by the following table from an 
investigation of the color preference of 1006 negroes by 
F. M. Mercer, The table indicates for each of 7 colors the 
number of observers who assigned to it a given rank. Thus 
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134 under red and opposite 1 means that red was given 
first place 134 times out of a possible 1006.9? 


Taste XVII 
CAfter Mercer) 


Red Blue Violet Green Orange Yellow White 
134 348 143 114 124 71 57 
149 197 152 129 142 115 118 
132 148 127 185 168 156 92 
138 104 154 177 183 178 77 
125 93 148 181 168 177 125 
147 67 171 137 143 207 133 
181 49 111 83 84 102 404 


SOUND“ 


It is clear that the hedonic tone of colors depends on 
vastly more than the mere primary stimulus. Indeed, al- 
though there is undoubtedly a general relation between 
hedonic tone and saturation, and likewise probably one be- 
tween hedonic tone and hue, one cannot but agree with 
G. J. v. Allesch, who closes the publication of a long series 
of experiments on the aesthetic appearance of colors with 
the paragraph: “The final result, however, is that the old- 
fashioned talk of beautiful and ugly colors has only a rela- 
tive sense. No color is beautiful, none is ugly, but rather 
each can be anything, if it occurs at the right moment and 
in the right place in the dynamic structure of the aesthetic 
process,” 

Peculiarly enough, there does not seem to be anything 
like as much variability in the hedonic judgments of a single 
observer at different times. E. J. G. Bradford? determined 
the hedonic rank orders of 15 colored stimuli in three series 
of observations separated by intervals of 2 weeks and 
113 months. Bradford stated his results in a table which 
is reproduced below. In this table, “1st,” “2nd” and “3rd” 
symbolize respectively the series determined in the first 
set of observations, the series determined in the second set 
of observations two weeks later, and the series determined 
in the third set of observations 114 months after the sec- 
ond, and consequently 12 months after the first. The table 
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gives for each pair of the three series of observations the 
coefficients of correlation for each observer between the rank 
orders determined in the two series. 


Taste XVIII 
Coefficients of Correlation 


Subjects Ist & 2nd Ist & 3rd 2nd & 3rd 
H.S. .81 + .06 

E. B. .94 + .02 .87 + .04 .88 + .04 
H.S. 94 + .02 .81 + .06 oe 205. 


It should be noticed that in this table the coefficients of 
correlation between series and 2 are higher than those 
between series 1 and 3. This fact suggests that the uncon- 
trolled determinants involved in this experiment operate to 
some extent cumulatively. 

More recently, M. Yokoyama* determined the affective 
rank order of 7 colored squares in two sets of observations 
separated by an interval of 5 months.” Yokoyama states his 
results in the form of a table, which is reproduced below.” 
The table gives, for each observer, the degree of agree- 
ment between the rank orders, determined in the two sets 
of observations, in terms of a scale extending from — 100 
to 100, in which — 100 indicates complete dissimilarity and 
100 complete agreement. 


Taste XIX 
Observers Agreement 
B 64.3 
D 90.5 
F 100 
P 92.9 


Yokoyama's conclusions were às follows: “The prefer- 
ential orders of colors . . . are relatively permanent dur- 
ing a period extending over 5 months." ® 4 

Further data upon this question are yielded by a group 
experiment upon color-preferences published in 1926 by 
R. M. Dorcus. Using the method of paired comparison, 
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he presented each of two sets of Munsell colored papers in 
all possible binary combinations (15) and in both spatial 
orders. A few minutes later he repeated the same pro- 
cedure. Dorcus gives a table which shows, for each of the 
fifteen pairs of colors, the percentage of observers who re- 
versed their choice on the second presentation. There were 
six groups of observers: aged people, psychopathic patients, 
college students, children ten years old, children nine years 
old, children eight years old. Each group was again sub- 
divided into males and females. The table below, which 
summarizes a part of the table given by Dorcus, deals only 
with the results from college students, as these alone are 
significant with respect to the próblem of general variability 
discussed by us. "The table shows, for each of the two sets 
of Munsell colors, and for 430 men and 401 women stu- 
dents, the average of the percentages of observers who re- 
versed their judgments on each of the fifteen pairs of 


colors. E 
Taste XX 


Average 96 of college students reversing judgments of preference 


r on pairs of colors 


Saturated Colors Unsaturated Colors 
Women 23% 20% 
Men 30% 28% 


It is impossible to compare these results accurately with 
those of Bradford and Yokoyama because the measures of 
variability are not the same. It seems likely, however, that 
the variability for Dorcus’s observers is far greater than 
for those of the other two investigators. As the latter ob- 
servers were presumably more used to making judgments of 
preference upon colors * it seems likely that the high con- 
stancy which they displayed was in part at least due to 
training. This view is further supported by the lesser 
variability shown by wamen students, who are accustomed 
to deal with the hedonic tone of colors with respect to dress. 

The conclusions which we have drawn concerning the 
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relation of hedonic tone to simple color-stimuli may be sum- 
“marized as follows: 

1. Pleasantness varies directly with saturation, in the 
case of most observers. For a few, however, the reverse 
appears to be the case. 

2. There seems to be a relation between hedonic tone 
and hue, although available data are too scanty to allow a 
definite conclusion. It appears that the extremes of the 
spectrum (R & B) are preferred to the middle (Y & G). 

3. Individual differences are extremely marked in 
hedonic judgments upon colors. 

4. In the case of a single observer, on the other hand, 
who is made to judge the' same colors at different times, 
there is a marked constancy in hedonic judgments. This 
relative constancy appears to be in part dependent upon 
training in judging the hedonic tone of colors. 

Combinations of Two Color-Stimuli.—Cohn, in the in- 
vestigation referred*to above, studied not only the hedonic 
tone of simple colors, but that of binary combinations of 

7 colors. His results led him to believe that “Presupposing 

^ * equal pleasantness of components, the greater the difference 
between the components . . . of a combination of two 
colors, the greater the pleasingness of the combination"; 
and that “The greater the difference between two achro- 
matic colors, the better they accord with each other.” 
He concluded by formulating the following general law: 
“Tn the realm of visual sensations, the greater the difference 
between neighboring sensations, the greater the efficacy in 
arousing pleasure." *? 

Cohn’s conclusion concerning the greater pleasantness 
of contrasting chromatic colors has been controverted by 
the results of four subsequent investigations by three dif- 
ferent experimenters. Baker, working with binary combina- 
tions of 24 colored papers and using the method of order 
of merit, concluded as follows: “The traditional view re- 
garding the preference of complementaries in color combi- 
nations is unfounded. . . . With minor exceptions our re- 
sults tend to confirm the view that the most pleasant com- 


os 


aM 


"Thus one stimulus might be a black square as centre on a 
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binations are not between complementary colors, but be- 
tween colors of less difference in quality." ** In a later ex- 
periment concerned with the same problem, Miss Baker 
used spectrally pure colors in binary combinations. The 
results substantiated those secured with pigment colors— 
there was found to be little justification for the old dictum 
of the maximum pleasantness of pairs of complementaries. 
A subsequent study from the same laboratory in which there 
were used not merely colors of the same saturation, but 
also tints and shades, confirmed the conclusion of Miss 
Baker.‘ Finally, Geissler, in his experiment upon the affec- 
tive tone of color combinations mentioned above," found 
no evidence of the hedonic influence of complementariness. 

Cohn's conclusion with respect to the greatest pleasant- 
ness of contrasting achromatic colors (i. e., greys) has been 
controverted by recent findings of J. T. Metcalf. Metcalf 
used 20 stimuli consisting of all possible combinations of one 
black, three greys and one white as centre and background. 


larger light grey square as background, another a light grey 
centre on a white background, etc. All of these stimuli, 
consisting of centre and background, were presented to the 
observer on a white field under artificial illumination. The 
hedonic tone of these stimuli was determined by the method 
of paired comparison for 24 observers. The results showed 
that the majority of observers preferred relatively small 
degrees of contrast, thus directly contradicting the conclu- 
sions of Cohn. On the other hand, two of the 24 observers 
did find brightness differences pleasant in proportion to the 
degree of brightness difference between the components, 
and three observers also showed a preference for the black- 
white combinations. 

It would seem that there are indeed marked relation- 
ships between hedonic tone and types of color-combinations, 
but that these relationships are much more complicated than 
was thought by Cohn. Grouping together the results of 
the experiments by E. S. Baker, S. A. Chown, and F. L. 
Barber, all of them carried out in the psychological labora- 
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tory of the University of Toronto, we can say the 
following : 

1. Grouping equally saturated colors, combinations ap- 
proaching the complementary relation, though not actually 
complementary, are the most often preferred. There is 
“a slight but decided preference for the ‘warm’ side of the 
manifoldness of color. The ‘centre of gravity’ of the com- 
binations seems always to be not in the middle point of the 
color circle, but somewhere towards the side of the purple, 
orange, and yellow." 5° 

2. For combinations of chromatic colors with greys, 
"the so-called warm and cold colors have aesthetically a 
decided advantage. The best aesthetic effect is obtained 
with red and with blue. . . . Tints seem to harmonize more 
easily with colorless light than colors in full saturation, and 
these more easily than shades. Nevertheless the effect of 
greatest pleasantness is mostly obtained with full colors and 
shades. . : . The emotionally indifferent colors, yellow, yel- 


low-green, and green, and to a lesser degree violet and. 
purple also, furnish with uncolored light indifferent or even 


unpleasant combinations; and the more so, the less light 
intensity the components show. . .. The much discussed, 
but experimentally never verified, assumption of the aver- 
sion to yellow probably has its foundation in the fact that 
yellow does not harmonize easily with.colorless light." ” 

3. For combinations of colors with tints and shades, 
“there seems to be a consensus of judgment that colors of 
great contrast (though not complementaries) and colors 
of small intervals form pleasant combinations. (a) When 
there is a considerable intensity and saturation contrast, 
the tendency is towards the small interval of quality (e. g. 
shades with tints, etc). (b) When the saturation contrast 
is practically eliminated and the intensity contrast largely 
reduced, for instance in colors, tints or shades each com- 
bined with themselves, the wide interval aesthetically pre- 
dominates (e. g., between yellow-green and red).” ** 

Are these principles laws which allow prediction of in- 
dividual cases, or are they laws representing the central 
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tendencies of results of great variability, as are those re- 


lating to the hedonic tone of single colors? Let us examine 
Miss Baker’s experiment upon the hedonic value of binary 
combinations of 24 Prang standard pigment colors. In each 
trial there were presented to the observer simultaneously 
the 23 binary combinations into which one of the Prang 
colors could enter, with the instruction to pick out first those 
combinations which were pleasant, and then from among 
these that combination which was most pleasant. The num- 
ber of observers was 30. Miss Baker, besides giving her 
results in tabular form, displayed them in the form of 
graphs. Each graph indicated for one of the 24 colors 
the number of times that each of the 23 combinations into 
which it could enter was judged pleasant, and the number 
of times that it was judged most pleasant. The figure be- 
low represents these graphs for three colors—purplish-red, 
red, and orange-red. These particular graphs are repre- 
sentative of the 21 others and were chosen arbitrarily be- 
cause they were the first three given by Miss Baker. In 
each graph, the upper curve represents the number of times 
that the various combinations were judged pleasant, and 
the lower the number of times that they were judged most 
pleasant. It is difficult to determine variability from inspec- 
tion of the upper curves, for the number of combinations 
judged pleasant varied from trial to trial. On the other 
hand, the lower curves do indicate variability very well, 
for there was but one combination judged most pleasant 
in each trial. If there had been no variability at all, a single 
one of the 23 color combinations would have received all 
of the judgments most pleasant, and the values of each 
curve would have been zero for all but one abscissa-value, 
namely that corresponding to the color which was involved 
with the fundamental color of the graph in the most pleas- 
ing combination. A mere glance at the graphs shows that 
this is far from being the case. For combinations involving 
purplish-red, the number of judgments most pleasant 
distributed over these combinations was 172. Of these 
only 20 were made upon the statistically most pleasant com- 
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bination. Only 3 of the 23 combinations failed to be judged 
most pleasant on some occasion, and 7 of these combina- 
tions were judged most pleasant at least half as often as» 
the statistically most pleasant combination. In the case of 
combinations involving red, 118 judgments most pleasant 
were distributed over these combinations. Of these, only 
16 were made upon the statistically most pleasant combina- 
tion. Only 3 of the 23 combinations failed to get at least 
one judgment of most pleasant, and 4 were judged most 
pleasant at least half as often as the statistically most 
pleasant combination. In the case of combinations involv- 
ing orange-red, 130 judgments most pleasant were made 
upon these combinations. Of these, only 19—i. e., about 
1/6—were made upon the statistically most pleasant combi- 
nation. Only 3 combinations failed to get any judgment 
most pleasant and 3 combinations were judged most pleas- 
ant at least half as often as the statistically most pleasant 
combination. 'The principles formulated by Miss Baker, 
then, are statements of central tendencies of results of very 
great variability. 

Is this variability—which appears not only in the re- 
sults of Miss Baker, but in those of Chown and Barber— 
due primarily to individual differences? This question can- 
not be answered with certainty, as none of the experi- 
menters give the data for their individual observers. Cer- 
tain indirect evidence, however, makes it extremely likely 
that the answer should be afirmative. K. Gordon, in 1923, 
published a study of the variability of preference judgments 
upon colored plates of oriental rugs. The stimuli were 50 
in number, divided into two series of 25 each, and there 
were 207 observers. The method used was that of order 
of merit. The results show two very striking facts. In the 
first place, there was a great variation of opinion as to the 
relative merits of the rugs. Miss Gordon writes: "Every 
rug without exception was rated very high by some per- 
sons and very low by others, that is, it was put within 3 
places of the top and the bottom of the series respectively. 
Nearly every rug was put quite at the top and at the bot- 
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tom by different judges. The following distributions of 
choices will illustrate the variations: 


r Taste XXI 
Distribution of Choices on Rugs 


Rug 1 Rug 5 
Place No. of No. of Rug 8 Rug 17 Rug22 Rug 25 
Given Persons Persons 


1 24 6 29 2 0 1 
2 25 6 12 4 2 3 
3 24 8 12 4 2 1 
4 21 16 11 3 3 1 
5 11 18 6 6 4 3 
6 20 15 4 5 2 2 
7 14 12 6 6 7 2 
8 9 10 3 3 11 5 
9 4 12 8 12 1 1 
10 6 8 9 10 5 3 
11 7 8 4 14 7 6 
12 2 7 y 9 7 8 
13 6 11 1 10 8 2 
14 3 6 5 9 12 5 
15 5 7 7 15 7 5 
16 4 10 7 13 13 3 
17 4 3 6 15 17 12 
18 3 7 3 10 18 6 
19 | 9 4 13 12 11 
20 3 5 5 14 12 7 
21 1 6 8 9 14 12 
22 2 5 8 4 10 16 
23 1 3 14 8 9 14 
24 0 2 13 2 10 29 
25 0 1 9 1 7 43 


“In this table the first column at the left gives the places 
assigned in an order of merit to the rugs. 'The remaining 
six columns show the number of persons who assigned a 
given rug to such places. For example, Rug No. 1, which 
had the highest average position in this series, was given 
first place by 24 persons, second place by 25 persons, third 
place by 24 persons, etc., whereas Rug 25, which had the 
lowest average position, was assigned first place by 1 per- 
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son and last place by 43 persons. Rug 8 is illustrative of - 
a small group which showed bi-modal distribution. ‘There 
were a few cases in which the distributions were similar to 
those of pure chance.” ** 3 i 

The second striking fact was the considerable consist- 
ency of the judgments of single observers, on two different 
occasions. Miss Gordon secured a second trial of the two 
series for 38 observers, the time interval between the trials | 
being not less than three weeks. She measured the agree- 
ment between the observer's preferences on the two occa- 
sions by correlating the rank order of the rugs in the two 
trials by means of the Spearman formula. She writes: “For 
Series One the coefficients ranged from —.23 to + .94, 
with a mean of + .71 and standard deviation .185. For 
Series Two the range was —.17 to 4.96, mean + .72, 
S. D. .157. It is clear from these figures that in some cases. 
a person's second arrangement of the pictures had no sig- 
nificant correlation with the first. But these cases are ex- 
ceptional, and the greater number showed a fair degree of 
self-consistency.” ® In view of these results it seems rea- 
sonable to infer that in the case of simple binary combina- 
tions of colors, as in the case of single colors, variability 
of hedonic judgments is primarily due to individual differ- 
ences, and not to lack of consistency in succeeding judg- 
ments by single individuals. 

Auditory Stimuli. —The article published by D. R. 
Major in 1895, which contained the first formulation of the 
method of single stimuli, also described the first experiment 
upon the hedonic tone of simple tonal stimuli. The method 
used was naturally that of single stimuli, with a scale of 
1 (very pleasant) to 7 (very unpleasant). Each of three 
observers was made to give 8 judgments upon each of 14 
single tones aroused with tuning forks of the following 
frequencies (simple vibrations) : 512, 576, 640, 682, 768, 
853, 960, 1024, 1250, 1536, 2048, 2304, 2560, 2792. 

ajor presents his results in the form of three charts, one 
for each observer. Each chart indicates the averages of the — 
8 judgments made in connection with each stimulus, these 


= 


AUDITORY STIMULI 139 


averages being recorded id the same order as the stimuli 
listed above. The three charts are reproduced below: 
Major draws the obvious -conclusion that “individual 
differences exist here, as for sight." "° 
The general tendency of later psychologists has been to 
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Fic. 19 
(From Major) 


interpret these results as indicating nothing but individual 
differences. Thus Ziehen, in his "Leitfaden," writes: 
“Within wide limits tonal quality is without influence on 
feeling-tone. Only very high and very low tones, other 
„ things being equal, are more readily accompanied by nega- 

tive feeling-tones.” * It is very possible, however—indeed 
to my mind likely—that data from observers sufficient in 
number to allow statistical elimination of individual differ- 
ences would yield a definite relationship between hedonic 
tone and frequency of simple tonal stimuli. 

The hedonic tone of combinations of notes has received 
far more attention than that of single notes. In an experi- 
ment published in 1913, C. W. Valentine established an 
order of preference for the 12 intervals which can be played 
on the piano within one octave.” His method was that of 
single stimuli, the observers being instructed to judge 
. whether a given interval were “very displeasing,” “displeas- 
ing,” “slightly displeasing,” “indifferent,” "slightly pleas- 
ing,” “pleasing,” “very pleasing,” and the judgments then 
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being translated into a series of numbers for purposes of 
calculation. The series of numbers chosen to correspond to 
the judgments was: — 2, —1, — 4, 0, 4, 1, 2. The total 
scores for the various intervals are indicated in the table 
below, copied from Valentine.” 


Taste XXII 
Major third lv 324 ONE es sunt ns 153 
Minor third .......... 261 Rift emat shia ~s 13915 
Qctave s once aie arsine 2461, Major second ....... — 99 
Major sixth, vous. ce 243 Minor seventh ...... — 162 
Minor sixth .......... 214 Major seventh ...... — 316 
Fourth ner see 15715 Minor second ...... — 368 


The existence of individual differences is apparent in 
the next table of Valentine's article in which he gives side 
by side the results for men and women alone. This table 
is reproduced below." The numbers in brackets represent 
the votes of the men increased proportionately to make 
them comparable with those of the women. 


Taste XXIII 
Men (62 subjects) Women (84 subjects) 
Major third ... 141% (187) Major third .... 18374 
Octave Pan chs 118% (148) Minor third .... 156% 
Major sixth ... 105 (140) Major sixth .... 138 
Minor third ... 1044 (13914) Octave ....... 128 
Minor sixth ... 103% (138) Minor sixth .... 110% 
eritonel en 6714 (91) ROUTER Sesso 93% 
ll te e 64 (85) BE TIEOHE) Werne. 86 
Fifth S PIS 61% (83) THIS oT peer 78 
Major second .. — 41 (— 55) Major second ... — 58 
Minor seventh.. — 6714 (— 90) Minor seventh .. — 95 
Major seventh. .— 12014 (— 160) Major seventh ..— 196 
Minor second ..— 152 (— 202) Minor second ...— 21674 


Evidence that these individual differences involve two 
main types of observers is yielded by an experiment upon 
fusion published in 1921 by C. C. Pratt." This investigator 
gives separately for each of 5 observers the hedonic tones 
of 12 intervals as determined by the method of paired com- 
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parison. "These hedonic tones are indicated in the graph 
below, in which the ordinates represent frequencies of pref- 
erence, the abscissae the 12 intervals in order of decreasing 
average hedonic tone, and the five lines the various fre- 
quencies of preference corresponding to the various inter- 
vals for the five observers. It will be noticed that the 
curves fall into two well-defined groups, which may be taken 
to represent two distinct types of observers. Pratt was able 
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Rank-order of tonal intervals under instructions for P and U. Curves 


for five O's. 
(From Pratt) 


to correlate these types with definite attitudes on the part 
of the observers, the type which includes observers G, L, 
and B corresponding to an attitude in which hedonic judg- 
ments are on meanings, that which includes F and Y to an 
attitude in which hedonic judgments are on smoothness and 
roughness. We shall return to these correlations when we 
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discuss the relation of hedonic tone to cognitive attitudes. 

It is obvious from the foregoing that there is some re- 
lationship between the fusion of an interval and its hedonic 
tone. An experiment of A. M. Brues, however, proves that 
this relationship is far from being one of co-variation.” 
As stimuli Brues used not only the usual musical intervals, 
but also “12 intervals so chosen that each one, as a ratio, 
was the geometrical mean between two of the musical in- 
tervals, i! e., at intervals of 50, 150, 250 cents., etc." * 


Hedonic tone and degree of fusion were determined by the | 


method of paired comparison and also in the case of the 
latter, by the method of single stimuli. Furthermore, cer- 
tain additional data were secured by qualitative introspec- 
tion. Brues found in the first place that his observers agrecd 
better as to the hedonic tone of the intervals than as to 
their degree of fusion. He found in the second place that 
in many cases pleasantness was wholly unrelated to 
fusion.” 

Major and minor modes have also been compared with 
respect to hedonic tone. It has been maintained in the past 
that the former is more pleasant than the latter. “Rameau 
and d'Alembert . . . founded the cause of consonance on 
the existence of upper partial tones. The fact that every 
resonant body audibly produces at the same time as the 
'generateur' its twelfth and next higher third as ‘harmon- 
iques’ led them to designate the major chord as the most 
natural of all chords. The minor chord, although prescribed 
by nature, was not as natural and not as perfect as the 
major. The fact that the major triad was the more natural 
and the more perfect chordal structure made it, by a cer- 
tain cosmic fundamentality and necessity, the more beauti- 
ful, the more pleasing, and hence the more desirable." ** 
Recent evidence makes it very doubtful that the two modes 
involve any such intrinsic difference in pleasantness. Hein- 
lein, from whom I have quoted the passage above, had ob- 
servers characterize major and minor chords and compo- 
sitions in the two modes with respect to certain emotional 
characteristics. He found that "Reaction to major and 
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minor chords in conformity with the joyful-melancholy di-* 
mension of feeling is dependent upon training to react in 
this specific manner. . . . The mode in which a composi- 
tion is written has little relation to the type of feeling which 
the composition may arouse. Minor compositions may be 
reacted to by both trained and untrained subjects as bright, 
happy, cheerful, joyful and exuberant, whereas major com- 
positions may be reacted to as gloomy, plaintive, melan- 
choly, and mournful. Any fixity of feeling-tone in relation 
to a given mode is dependent upon training to react in a 
specific manner to a purely intellectual discrimination." *' 
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Fic. 21 
(From Major) 


Cutaneous Stimuli.—Very little is known concerning 
the relations between hedonic tone and cutaneous quality. 
Major in the experiment which he published in 1895 de- 
termined the hedonic tone of a number of complex tactual 

N stimuli by the method of single stimuli for three observers." 
His results are given in the form of three charts, one for 

] each observer. Each chart indicates for each stimulus the 

average of between 6 and 9 judgments made upon it. These 
averages are recorded in relatively arbitrary order, but the 
order is the same for all observers. The charts are repro- 
duced above: 

An examination of the hedonic values attributed to the 
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- ‘various stimuli led Major to conclude that softness and 


smoothness are more pleasant as a rule than stiffness, rough- 
ness and coarseness. The most important result, however, 
is the relatively high agreement of the observers. Major 
points out that individual differences here are much less 
striking than in the case of simple tones. 

This does not mean, however, that individual differences 
are wholly lacking. Wohlgemuth has shown that pain 
stimuli, although usually unpleasant, are by no means in- 
variably so. He subjected 4 observers to various stimuli 
including the prick of a bristle 0.4 mm. in diameter and 
exerting a maximal pressure of about 32 gr., the pressure, 
on deep tissues, of a glass rod 7 mm. in diameter with 
rounded ends, and the pinch exerted by a forceps. Three 
of the four observers reported cases in which pain was ac- 
companied by a pleasant feeling tone.” 

Gustatory Stimuli.—The only reliable data on the re- 
lation of hedonic tone to the qualitative characteristics of 
gustatory stimuli are to be found in a research of R. Engel 
published in 1928.7° Using various concentrations of four 
sapid substances, he determined for each concentration of 
each substance the number of “pleasant,” “indifferent,” and 
“unpleasant” judgments made upon it by from four to 
seven observers. The optimum concentration of sugar 
yielded 100% “pleasant” judgments, that of acetic acid 
66%, that of salt 54%, that of quinine sulphate only 24%. 
Engel drew the tentative conclusion that the hedonic order 
of tastes is sweet, sour, salt, bitter. 

He then set out to check this conclusion. Selecting the 
optimum concentration (in water) of the four sapid sub- 
stances, namely 9% of cane sugar, .28 6 of acetic acid, 2% 
of cooking salt, and .0007% of quinine sulphate, he pre- 
sented these stimuli in all possible orders to seven observers, 
with instructions to judge whether the tastes were pleas- 
ant, indifferent or unpleasant. The total number of judg- 
ments with each stimulus was 66. Engel gives his results 
in the form of a histogram, which is reproduced below. 
For the sake of comparison the figure likewise shows, by 
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means of a continuous line, the percentages of pleasant ` 
judgments secured in the original experiment, when the 
four optimum concentrations were presented with other 
concentrations. It will be seen that the results of the two 
experiments are wholly in accord. Asa further check Engel 
determined the hedonic tone of the four optimum concen- 
trations by the method of paired comparison. The results, 
expressed in percentages of times preferred, are shown on 
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the figure by the broken line. The results of this third ex- 
periment completely accord with those of the first two. 
Engel consequently felt entitled to accept as final the ten- 
tative conclusion of his first experiment, namely that the 
hedonic order of tastes is, beginning with the most pleas- 
ant: sweet, sour, salt, bitter. 

Is this rank order valid for all observers? The data 
supplied by Engel on the variability of the position and 
degree of optima for given types of solutions in the case 
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of different observers—data which we shall mention in dis- 
cussing the relation of hedonic tone to the intensity of the 
stimulus—make any such universal validity extremely un- 
likely. Only in one case, however, does Engel give the in- 
dividual data of a single observer for two types of solutions, 
and this one case happens to be one agreeing with the 
statistical rank order stated above. 

Olfactory Stimuli.—In his monograph upon olfaction, 
Henning has a very interesting chapter on the relation of 
hedonic tone to odors." Among other topics he discusses 
the various types of incense and perfumery used by different 
races and in different ages. The hedonic tone of odors de- 
pends to some extent, he believes, upon racial peculiarities. 
The Phoenicians, for instance, mixed pepper in their per- 
fumes. Orientals like valerian, which is disliked by most 
Europeans. “For the Japanese, camphor and borneol is 
the perfume so much so that in the world market no natural 
borneol is available except for Japanese, and this in spite 
of the fact that Japan itself has enormous areas of camphor 
forests and imports considerable quantities of artificial 
Borneo camphor from Germany.” “ Among primitive peo- 
ples women use butter and rancid fat as hair oil. The he- 
donic tone of odors depends also, he believes, upon cus- 
tom—the “mode.” In illustration of this point he sub- 
mits the following schema of preferred perfumes: 


Style of Louis XIII: Eau des Anges and similar mixtures involving 
. musk, civet, myrtle and iris. 
Style of Louis XIV: Forbidding, harsh, spice, resins, incense-like 


aromatics. 

Style of Louis XV: Primarily rose, 

First Empire: Eau de Cologne, rosemary, later exotic odors. 

After 1830: Mixtures of patschouli and flowers (lavender, 
wall-flower). 

After 1870: Harsh musk and patschouli odors; later, 
novelty mixtures and flower odors. 

Recent times: Simple flower odors for young women, heavy 


novelty mixtures for older ones. 


In spite of these and other factors making for individual 
differences, he believes it possible to establish certain gen- 
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eral relationships between hedonic ton@and olfactory quali- 
ties. “A secant plane divides the olfactofy prism in a pleas- 
ant half and an unpleasant half. On the pleasant side lie 
the first four classes of odors (spicy, flowery, fruity and 
resinous), on the unpleasant the two last (putrid and 
burnt). Indifferent odors would lie along the section." ™ 
In 1924, A. E. Findley published a study of Henning's 
system of olfactory qualities in which, among other things, 
she sought to test Henning’s contention that the odors on 
the putrid-burnt edge of the prism are unpleasant, while 
those on the ethereal-fragrant-resinous-spicy face are 
pleasant.™ Findley used the method of single stimuli 
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Average Hedonic Tone 
Fic. 23 
(Data from Findley) 


odors which were respectively “very unpleasant," "more un- 


pleasant than pleasant," indifferent," “more pleasant than 
unpleasant,” and "very pleasant"). Her results are indi- 
cated above in graphical form. Findley concludes that 
Henning is in general correct, i. e., that fragrant, ethereal, 
spicy and resinous odors are usually pleasant; putrid and 
burnt odors usually unpleasant. RW 
Findley did not in her article deal with the variability 
of hedonic judgments upon odors. This topic has, how- 
ever, been investigated by three other experimenters. Pind. 
Young in 1923 published an experiment in which he pre- 
sented 8 olfactory substances to 4 observers three times a 
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week for five weeks, with instructions to report hedonic tone 
in terms such as Very pleasant or unpleasant, moderately 
pleasant or unpleasant, weakly pleasant or unpleasant, and 
indifferent. The data in verbal terms were then trans- 
lated into numerical terms (scale of — 3 to + 3) in order 
to make possible mathematical treatment. Comparison of 
the average hedonic tone of the odors for the 4 different 
observers showed that the subjects agreed about the qual- 
ity of five out of eight odors, three being unpleasant for 


Rank of Stimuli 
Fic. 24 
(Data from Young) 


all, and two being pleasant for all; that two of the remain- 
ing three odors were judged pleasant by all but one sub- 
ject; and that one odor was weakly pleasant for two sub- 
jects and weakly unpleasant for the other two. As to the 
successive hedonic judgments of individual observers, they 
showed relatively low variability. This is indicated in the 
graph above, in which there are given for each observer 
the m.v. (ordinates) of the judgments which he made upon 
the stimuli which for him had an average effective rank of 
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1, 2, 3, etc. (abscissae). Each of the four lines represents 
the results for one of the four observers. It will be noticed 
in the first place that the greatest average m.vs. are only 
1.1, which is only a little more than a sixth of the entire 
scale (— 3 to 3). Young draws from these results the 
general conclusion that “the most variable odors are in the 
region of indifference, while the most constant are either 
‘very P’ or ‘very U.’” In a more recent article, how- 
ever, Young has pointed out that this conclusion does not 
follow from the data, as it is already implicit in the method 
of measurement employed: high average hedonic tone is 
possible only with a low m.v., and conversely, a high m.v. 
implies a low hedonic tone. 

A re-examination of the data, taking this statistical 
artifact into consideration, leads him to revise his con- 
clusion and to state that "daily variations in affective judg- 
ment are about the same in all regions of the scale.” ** 

The relation between hedonic tone and variability 
seems to be worthy of further investigation. The proper 
procedure, in order to avoid the pitfalls met by Young, 
would be as follows: first, determine the hedonic tone of 
a set of stimuli in such a way that the measurements are 
not based upon variability of single judgments—by the 
method of paired comparison, for instance, using stimuli 
sufficiently spaced with respect to hedonic tone to avoid 
variability of judgments upon different pairs; second, de- 
termine the hedonic tone of the stimuli by a method involv- 
ing variability of judgment—the method of single stimuli 
—and compute the m.vs for the different stimuli; third, 
examine the relationship between these m.vs and the hedonic 
tone of the stimuli as determined by the first method. 

By far the most striking illustration of individual dif- 
ferences in hedonic judgments upon odors is to be found 
in an article by Kate Gordon on the recollection of odors.” 
Miss Gordon caused 200 observers to rank 10 odors in 
order of preference. She then made out for each odor a 
frequency diagram showing how many observers had given 
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it each of the 10 possible ranks. The figure below repro- 
duces the diagrams for the (statistically) first, fifth and 
tenth odors, k Zi. 

H. J. Kenneth published in 1928 an experiment involv- 
ing the comparison of hedonic judgments upon 12 olfactory 
substances made by a single observer (himself) at four 
years’ interval. Two methods were used, that of single 
stimuli and that of order of merit. The results of the lat- 
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ter method are indicated in the table below. The figures 
indicate for the stimuli arranged along the top of the table 
their median preferential positions in a number of different 
trials. The table also shows the median preferential posi- 
tions of the same stimuli for a large number of men and 
women. 
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Taste XXIV 


Median Preferential Position 
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This table shows on the one hand certain differences 
between the average preferential order for large groups of 
men and women, and also even greater differences between 
the preferential orders for Mr. Kenneth and for the group 
of men. On the other hand, it shows marked similarity be- 
tween the two preferential orders for Mr. Kenneth estab- 
lished at an interval of four years. 

Further light is shed on the relation between these two 
forms of variability by the data which I secured in an in- 
vestigation of hedonic habituation. In the-course of the 
experiment I determined the hedonic rank orders of 14 
olfactory substances-for each of 8 observers in each of 
three experimental series.‘ The first experimental series 
(Series 1) was separated from the second series (Series II) 
by two weeks, and the second from the third (Series III) 
by four and one-half to seven months. During intervals 
between the three series the observers participated in exe 
periments upon hedonic habituation involving presentation 
of a large number of olfactory substances including the 14 
referred to above. j 

In Table XXV will be found, for each of Series I, II 
and III, the average, range and standard deviation of the 
twenty-eight coefficients of correlation secured by intercor- 
relating the rank orders of the 14 stimuli for the 8 ob- 
servers. The table also shows the average of the aver- 
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“ . 
ages of the coefficients of correlation for all three series, 
_and the total range of these coefficients. 


Taste XXV 
Correspondence of Rank Orders for Different Observers 
Average Range S.D. 
Serie Li. Far. deus oum .54 .21 to .88 .21 
Seres ID aa .33 .43 to .86 .33 
Series DRIE C. «34 se 39 .16 to .81 .26 
Avg! of! Avgs, ........ 42 Tot. Rge. .43 to .88 


In Table XXVI will be found, for each pair of series, | 


the average, range and standard deviation of the coefficients 
of correlation between the rank orders of the 14 stimuli 
as determined for each observer in the two series. The table 
also shows the average of the averages of the coefficients 
of correlation for the three pairs of series and the total 
range of these coefficients. 


Taste XXVI 
Correspondence of Rank Orders for Same Observers on Different Occasions 
Average Range S.D. 
Series I and II ....... .83 .69 to .96 .09 
Series II and III ..... .83 .58 to .99 3 
Series. 1 and LIT: u... S .50 to .94 .14 
Avg. of Aygs......... .80 Tot. Rge. .50 to .99 


Comparison of these two tables shows clearly? that 
for intervals up to seven and one-half months the cor- 
respondence between hedonic rank orders of a single set of 
olfactory stimuli established at different times for a single 
observer is much greater than is the correspondence between 
hedonic rank orders of such a set of stimuli established for 
different observers. 

The tables also yield information concerning the parts 
played by “nature” and “nurture” in relative affective judg- 
ments upon odors. Table XXVI shows that the corre- 
spondence between rank orders established at different 
times for the same observer is greater between Series I 
and II and between Series II and III than it is between 


at 
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Series I and III. The differences involved have a certain 
statistical significance, being respectively 2 times and 1.7 
times their P.E.* As the temporal order of the series was 
I, II and III, this result indicates a gradual shift in the 
relative hedonic judgments of an observer as a function of 
repeated stimulation. Table XXV shows that the corre- 
spondence between rank orders for different observers is 
greatest for Series I. The differences involved have con- 
siderable statistical significance, that between Series I and 
II being 4 times its P.E., and that between Series I and III 
3 times its P.E. This result indicates that the gradual shift 
mentioned above is in the direction not of greater agree- 
ment among different observers, but of greater disagree- 
ment. Although these results need confirmation—especially 
those in Table XXVI—it seems reasonable to conclude 
tentatively that in the case of relative hedonic judg- 
ments by different individuals upon a single set of olfactory 
stimuli agreement is primarily dependent upon like organic 
constitution, whereas disagreement rests in the main upon 
unlike past experiences.5? 

Stimuli Corresponding to Different Modalities. — An 
interesting question, and one of considerable systematic im- 
portance, is that concerning the relative hedonic effective- 
ness of stimuli belonging to different modalities—of colors 
and sounds, for instance. From a theoretical point of view 
the first step in dealing with this question would obviously 
be to compare, for a constant physical intensity or for E 
constant psychological intensity, the distribution of hedonic 
judgments secured by complete variation, with respect to 
characteristics correlated with qualities, of the various 
stimuli corresponding to the chief psychological modalities. 
This step, however, is for the present impossible. Constant 
physical intensity could not be maintained, for the simple 
reason that we are too ignorant of the process of stimula- 
tion in the case of taste and smell to measure its intensity 
even approximately. As for constant psychological in- 
tensity, it is also out of the question due to our ignorance 
concerning cross-modality judgments. For many years to 
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come we shall have to be satisfied with comparisons of dis- 
tributions of hedonic judgments secured with arbitrary selec- 
tions of stimuli having an apparently normal intensity. In- 
deed for the moment we must be satisfied with the results 
of a single experiment, by Babbit, Woods and Washburn, 
on the distribution of hedonic judgments upon a very lim- 
ited number of visual and auditory stimuli.‘* 

In this experiment a large group of observers was made 
to give absolute hedonic judgments on a variety of colors, 
tones and articulate sounds. From these judgments there 
were computed, for each observer and for each type of 
stimulus, an “index of affectivity" consisting of the ratio of 
the number of judgments “indifferent” to the number of 
judgments “very pleasant" and "very unpleasant." For the 
three types of stimuli the numbers of indices below unity 
(indicating more judgments "very pleasant" or "very un- 
pleasant" than judgments "indifferent," and consequently 
greater "affectivity") were as follows: 


Bor fone I wre 64 
För colors 20 vvsà que v 60 
For syllables ........... 29 


Again, for the three types of stimuli the numbers of 
observers who made no judgments “indifferent” upon 
stimuli of a given type were as follows: 


Por fon E serais 6:6 10 
FOr COlOrS Garant ys vaa 1 
For syllables ........... 1 


Finally, the number of observers who, in judgments 
upon one type of stimulus, never made any judgments “very 
, LI 
pleasant" or "very unpleasant" were: 


For 108608 73399 Y? ei 0 
Für CONE osos ee va € 0 
For syllables ............ 6 
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The authors concluded that their results "show that 
affective sensitiveness to tones is greater than that to colors, 
but only slightly, and that affective sensitiveness to articu- 
late sounds is markedly less than to either tones and 
colors." 85 

It is a pity that this experiment deals only with visual 
and auditory stimuli, for these two types of stimuli seem 
to be far more alike than is either to olfactory, gustatory 
or cutaneous stimuli. The theoretical importance of the 
issue would seem to warrant further work in this field, in 
spite of the impossibility of securing entirely reliable re- 
sults. If it could be demonstrated, for instance, that the 
so-called “lower” senses are actually more conducive to ex- 
tremes of hedonic tone than are the higher ones, this would 
constitute evidence in favor of a theory of hedonic tone 
emphasizing motor response—a theory like that of Lange, 
for instance. This is because the higher senses are known 
to involve fewer reflexes than do the lower. 

General Conclusion. —It is apparent from the preceding 
discussion that in its general features the relationship be- 
tween hedonic tone and the "quality"-characteristics of the 
stimulus is the same in the case of all classes of stimuli. 
These general features may be described as follows: 

1. The hedonic tone of a phenomenon is a definite func- 
tion of those characteristics of the corresponding stimulus 
which correlate with sensory quality. : 

2. This relationship allows only of statistical predic- 
tion, not of prediction in individual cases, because of marked 
individual differences. "These individual differences, in turn, 
indicate that the hedonic tone of a phenomenon is but very 
partially determined by the nature of the corresponding 
stimulus. ^ 

3. The hedonic judgments of a single individual vary 
little over periods of time as long as a year. They appear 
to vary least in the case of observers familiar with the 
stimuli. What variation occurs appears to be cumulative 
and in the direction of lesser agreement among different 
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observers. These facts clearly suggest that hedonic tone 
is partially determined by learning. 


Heponic Tone IN RELATION TO SPATIAL 
CHARACTERISTICS OF STIMULI 


Area of Stimulus. —The only experiment that I know 
which deals with the relation of hedonic tone to the area 
of the stimulus is that of Clark, Goodell and Washburn, 
published in 1911.5" These investigators used two sets 
of colored paper squares. The squares in one set were 5 
cm. a side, in the other, 25 cm. a side. Each set involved 
6 saturated colors and the lighter tint and darker tint of 
each of these colors—18 colored papers in all. The ob- 
servers, 23 in number, observed each square of both sets 
for ten seconds and recorded their affective judgment in 
numerical terms, using the numbers 1 to 7 to indicate 7 
degrees of hedonic tone ranging from very unpleasant to 
very pleasant. The data were treated in two different ways. 
First there were computed in the case of each color the num- 
ber of observers who assigned higher hedonic tone to the 
larger square than to the smaller one, and the number of 
observers who assigned a lower hedonic tone to the larger 
square. Comparison, of these numbers showed the fol- 
lowing results : 

1. For saturated colors, more observers preferred the 
smaller area in the case of all colors except red. In the case 
of red, more preferred the larger area. 

2. For tints, a slight majority preferred the larger 
area. 

3. For shades, a majority likewise preferred the larger 
area, though this majority was small for green and violet. 

Secondly, there was computed in the case of each color 
the ratio of the sum of the hedonic tones assigned by all 
the observers to the larger square to the sum of the hedonic 
tones assigned by all observers to the smaller square. Ex- 
amination of these ratios showed the following: 
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1. For saturated colors, the smaller area is more pleas- 
ant except in the case of red. 

2. For tints, all the /arger areas were slightly preferred 
except in the case of green. 

3. For shades, the larger areas were preferred except 
in the case of green. 

The investigators drew the following conclusions: Eb 
Saturated colors are preferred in smaller area, with the 
exception of saturated red, which is preferred in larger 
area; (2) the larger area of tints is slightly preferred; and 
(3) the larger area of shades is preferred, the preference 
being least in the case of green and violet." 5* 

Washburn and her collaborators unfortunately do not 
give any figure from which one might determine whether 
the preference for smaller areas of saturated colors is sta- 
tistically very significant or not. It might be that there 
was a general trend to prefer larger areas, but that this 
trend happened to be offset in Washburn's experiment by 
chance factors. One would also like to know how much 
of a decrease from a dimension of 5 X 5 cm. would still be 
accompanied by a change in hedonic tone, and likewise how 
far above 25 X 25 cm. the factor of area would be opera- 
tive in altering hedonic tone. It would be very helpful to 
have this experiment repeated and extended. 

It might be that increase in the area of a stimulus cor- 
relates not so much with arithmetical increase of the cor- 
responding hedonic tone as with its algebraic increase. In 
other words, it might be that the main effect of increasing 
area is to increase both pleasantness amd unpleasantness. 
Such was apparently the case in the experiment above, for 
the investigators wrote: “There was no correspondence be- 
tween the absolute affective value of a color and the pref- 
erence for it in larger or smaller area." ^ It is not clear 
from the article, however, to what extent the data were 
examined from the point of view of this problem. The 
problem is of sufficient importance to warrant further 


investigation. 
Form of Stimulus—The relation of hedonic tone to 
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the form of a visual stimulus was the subject of the first 
work of Fechner in experimental aesthetics. It was also 
studied extensively by some of his disciples, by Witmer, for 
instance. The most important result of these investigations 
was to establish the hedonic superiority of the golden sec- 
tion, of the proportion in which the smaller section bears 
the same relation to the larger section that the larger does 
to the whole. In such a proportion the ratio of the smaller 
section to the larger is roughly 3/5 and more approxi- 
mately 21/34. (3/5 is roughly equal to 5/(3 + 5) and 
21/34 is more approximately equal to 34/(21 + 34)). 
Fechner, in his “Vorschule der Aesthetik,” gives data show- 
ing that in the case of rectangles of equal area but of vary- 
ing ratios of height to length the rectangle preferred by 
the greatest number of observers is the one in which the 
ratio of height to length is 21/34." Witmer extended the 
field of investigation to many other figures. He studied 
the preference of observers for various proportions in the 
case of lines divided into two parts, of right angles, of ver- 
tical lines perpendicular to the centre of a horizontal line, 
of two lines intersecting each other at right angles, and of 
certain closed figures, namely rectangles, ellipses and tri- 
angles. Witmer summarizes his results as follows: "In the 
case of all observers and of all figures there were found 
but two ranges corresponding to maxima of feeling. The 
one lay around equality, the other around a proportion, 
which with few exceptions lay between the proportions 4 
and $ and usually approached the golden section with a 
slight deviation towards the proportion 4.” % 

The results of both Fechner and Witmer were in gen- 
eral confirmed in the later work of Angier and Thorndike. 
Angier published in 1903 a thoroughgoing investigation of 
the optimal bisection of a straight line. The average of the 
bisections preferred by his nine observers was “surprisingly 
close" to the golden section." Thorndike published in 1917 
an investigation of preferred proportions for rectangles, 
triangles, crosses and designs.” He found that the most 
liked rectangles had as the ratio of height to base, 1.83 
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to 1 and the most liked triangles the similar ratios of 1.6 
to 1 and 1.7 to 1 (in the case of the triangles two propor- 
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in percentages) these particular completions occurred. 


(From Lund and Anastasi) 


h tions tied for first place). These ratios were quite close 
ü to the golden section which, expressed in corresponding 
form, is 1.6 to 1. In the case of the crosses, however, there 
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was no preference for a proportion akin to the golden sec- 
tion. “The most liked of the crosses had a bar half of the 
length of the upright so as to leave one-fourth above and 
three-fourths below. A bar two-fifths of the length of the 
upright is nearly as well liked.” ?* 

Another important condition of the hedonic tone of 
phenomenal forms is completeness. In an experiment pub- 
lished in 1923, Lund and Anastasi studied the principles 
according to which observers complete figures when in- 
structed to do so in such a manner as to secure maximal 
aesthetic effect." In a first part of the experiment, they 


Original 
Figures 


Fic. 28 
(After Lund and Anastasi) 


presented to their observers a variety of simple figures to- 
gether with the following instructions: “Add to each figure 
such lines or elements as will give to the presentation the 
most satisfactory, pleasing or aesthetic effect, without mak- 
ing the completion too great a departure or elaboration of 
the given elements.” The results showed a strong tendency 
to complete figures in accordance with some familiar ob- 
ject and in accordance with balance and symmetry, Figure 
26 above shows some of the stimuli used, together with the 
most frequent types of completion. The frequency with 
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which a certain completion occurred is indicated by a num- 
ber below the completed figure. 

In a second part of the experiment, the figures presented 
involved repetition of similar elements, and the instructions 
called for completion through the addition or duplication of 
elements given in the figure. A few of the stimuli, together 
with the more frequent results, are given in Fig. 28. The 
results showed a preference for symmetry and balance. 

In a third set of experiments, the observers were made 
to indicate their order of preference for series of stimuli 
involving one element alone and various combinations of 
such elements. Thus one such series involved the four stim- 
uli in Fig. 27. The results showed a decided preference 
for several combinations compared with single figures. 
Lund and Anastasi draw the general conclusion that, in the 
case of visual patterns, the importance of “preparedness- 
facilitation” in determining pleasantness is extremely great. 

This experiment in itself is extremely interesting. It 
suggests, however, another of equal or even greater inter- 
est. Lund and Anastasi required their observers to com- 
plete certain figures, and then determined what form of 
completion was most pleasing. Is it not possible that com- 
pletion per se correlates with pleasantness? In order to 
answer this question it would only be necessary to repeat 
the experiment of Lund and Anastasi, using instructions 
which require not completion, but merely the addition of 
further elements. Such an experiment was carried out in 
the Harvard Laboratory by Mr. F. W. Swift.” The results 
were surprisingly conclusive. The completions secured by 
Lund and Anastasi were found to occur in about the same 
frequency, even though no mention of completion was made 
in the instructions. It seems clear, then, that hedonic tone, 
besides varying with symmetry in the case of complete fig- 
ures, likewise varies with the completeness of the figures— 
the more complete the figure, the more pleasing. T 

Completeness, however, is a phenomenal characteristic, 
not a characteristic of stimuli. To what physical character- 
istics does it correspond? So far are we from being able 
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to answer this question that we are not even sure of its 
correspondence to any characteristic of the stimulus. If the 
Gestalt school is right in its insistence that configurations 
are dependent not wholly upon learning, but upon the con- 
figuration of stimuli," we may hope some day to answer 
this question. This hope is my reason for dealing with 
completeness in connection with the relation of hedonic 
tone to stimuli. 

Any discussion of the hedonic correlates of spatial form 
would be incomplete without reference to the recent work 
of the mathematician, G. D. Birkhoff. In a paper presented 
in 1928 at the Sixth International Congress of Mathe- 
matics, Birkhoff seeks to establish a relationship between 
the “feeling of pleasure or aesthetic measure" correlated 
with an object and the nature of that object." Common- 
sense, together with the aesthetic principle of “unity in 
variety,” suggest, he believes, that such a relationship is 
given by the equation 

[9] 
EFT 
in which M represents the aesthetic measure of the object, 
O its orderliness, symmetry or harmony, and C its com- 
plexity. Birkhoff then shows that in the case of polygons, 
of designs, and of the form of vases it is possible to define 
univocally O and C in such a way that the forms which to 
his mind rank high aesthetically within their class (eng. 
the class of polygons) also rank high in terms of the 
aesthetic measure M. In the case of vases, for instance, 
Birkhoff considers the plane figure representing the con- 
tour of the vase (its axis being vertical) as an adequate 
representation of the vase itself. He then defines C as the 
sum of the following characteristic points: “(1) the four 
points terminating the contour, (2) the points on the con- 
tour where the tangent to the contour has a vertical or 
horizontal direction, (3) the points where this direction 
changes suddenly, (4) the points of inflection where the 
curvature passes through zero, (5) the centres of the vase 
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situated on the axis at the points where the horizontal 
straight lines of maximal or minimum length cross the 
axis.’ © is defined as the sum of four magnitudes, H, V, 
HV and T, themselves defined as follows: H is the number 
of mathematically independent relations of the type x — y 
or x == 2y-in which x and y are vertical distances between 
horizontal lines drawn through symmetrical characteristic 
points; V is the number of like relations in which x and y 
are total lengths of such horizontal lines; HV is the num- 
ber of mathematically independent relations of the type 
x — y in which x is the vertical distance between two of 
the horizontal lines referred to above, and y the length of 
these lines; T is the number of cases in which tangents to 
characteristic points on one side of the vase are perpen- 
dicular to one another, parallel to one another, horizontal 
or perpendicular to a line passing through one of the cen- 
tres (points where horizontal lines of maximal or minimal 
length cross the axis). With C and O thus defined Birk- 
hoff goes on to compute the aesthetic value M. of a num- 
ber of Chinese vases illustrated in a work by Hobson on 
Chinese Art” He also gives an example—in the form 
of an illustration—of a vase designed by himself in such a 
fashion that its aesthetic value M is greater than that of 
any of the Chinese vases selected from Hobson’s work. 
The Chinese vases having a high aesthetic value M do in- 
deed appear more attractive to me than the others, and 
the vase designed by Birkhoff himself according to formula 
strikes me as extremely graceful. f 
Is this most interesting and ingenuous procedure valid? 
The answer must wait upon experimental verification. Ac- 
cording to Birkhoff, M is not merely a quantity defined in 
terms of certain characteristics of objects, but it represents 
also the “feeling of pleasure or aesthetic measure” which 
rewards the “preliminary effort necessary properly to per- 
ceive the object.” This latter assertion is subject to ex- 
perimental verification—indeed, it requires such verifica- 
tion. It is to be hoped that someone will soon establish 
the correlation, for various classes of objects, between their 
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aesthetic value in terms of M and their aesthetic value in 
terms of the preference judgments of an adequate group 
of observers. 

The relation of hedonic tone to spatial characteristics 
of stimuli is subject to very marked individual differ- 
ences. In the experiments of Fechner, mentioned above, 
preferences were by no means confined to the golden sec- 
tion. Indeed, but 34% of the preferences fell to the lot 
of the rectangle representing the golden section, while 
2.74% fell to the lot of the square, statistically the least 
liked figure. Again in the experiment of Witmer, individual 
differences were sufficiently striking to be discussed in a 
special section of the article. With the experiment of 
Angier, these individual differences become the main topic 
of discussion. Each observer was made to give not one judg- 
ment (as with Fechner), but a large number of judgments. 
As stated above, the average of the bisections of a line pre- 
ferred most frequently by the different observers was sur- 
prisingly close to the golden section. Only in two cases, 
however, out of a possible eighteen, did the mode of the 
preferences of an observer coincide with the golden sec- 
tion, whereas in five cases the golden section was entirely 
outside the distribution of preferences. Angier concludes 
that “the records offer no one division that can be validly 
taken to represent ‘the most pleasing proportion’ and from 
which interpretation may ensue.” With Thorndike indi- 
vidual differences are likewise the main issue. Again, they 
turn out to be very marked: “In the case of the rectangles 
it will be observed that 27, 28, and 29, those most liked, 
still have some ratings in the lowest position of all; and 
that 33, the one least liked, still has ratings in the highest 
position. In only 3 cases out of 144 do over 25% of the 
ratings give a rectangle the same position. In the case of 
the triangles, there is a pronounced drift of opinion against 
the tall triangles, but even so almost every position has 
votes in the case of each. This is still more the case with 
the crosses. In the case of the designs, where the sequence 
by proportions is more hidden, the variability becomes enor- 
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mous. Although any one person may feel very decided pref- 
erences, these are never shared by enough of his fellows 
to make anything like universal agreement. In the series 
of 12 designs, not one has 25% of ratings in any one posi-- 
tion. In the series of 24 designs, in only about one case 
out of thirty are there 10% or more of ratings in any one 
position." 100 

Judgments made by single individuals, however, again 


show remarkable constancy. In the experiment mentioned 


in connection with hedonic summation, Yokoyama deter- 
mined the hedonic order of 7 geometrical forms in two 
sets of observations separated by an interval of five months. 
The results are stated in the form of a table; which I re- 
produce below. The figures represent the agreement be- 
tween the rank orders determined in the two sets of 
observations in terms of a scale extending from — 100 
(complete disagreement) to 100 (complete agreement) "^! 


Taste XXVII 


Observers Agreement 
B 90.5 
D 95.2 
F 100 gr 
P 88.1 


HzpoNic Tone IN RELATION TO THE INTENSITY 
OF STIMULI 


The Curve.—The relationship between hedonic tone 
and the intensity of stimuli is stated in a good many text- 
books in the form of a curve. The curves vary slightly 
from textbook to textbook, but are sufficiently similar so 
that but a single illustration need be given. The curve be- 
low is taken from Ziehen's "Leitfaden der Physiologischen 
Psychologie." It is explained by the author as follows: 
"The continuous lines of the appended drawing. . . rep- 
resent the relationship between the intensity of sensation 
and that of the stimulus. Intensities of stimulus are repre- 
sented as abscissae. R, represents the absolute threshold, 
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-Ra the intensity of the stimulus. The continuous curve rep- 
resents the variation of intensity of sensation as the in- 
tensity of the stimulus increases. The broken curve rep- 
‘resents the intensity of hedonic tone. "That part of the 
broken line which lies above the axis of abscissae indicates 
positive hedonic tone, i. e., pleasant feeling; that part which 
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is beneath the axis represents negative hedonic tone, i. e., 
unpleasant feeling." !"? 

Hedonic tone is notoriously difficult of measurement. 
What remarkable quantitative data are at the basis of this 
curve? Ziehen refers back to Wundt. In the “Physio- 
logical Psychology” of 1902, we find the same curve, but 
we further find that this curve is not a graphic representa- 
tion of data, but only a schematic representation of casual 
observation. Very intense sensations, Wundt points out, 
are unpleasant, and this unpleasantness increases with in- 
crease in the intensity of the sensation. Moderately intense 
sensations, on the other hand, are usually pleasant, and this 
pleasantness decreases with decrease of intensity of the 
sensation until it becomes liminal near the lower absolute 
limen. “Hence,” writes Wundt, "the general dependence 
of hedonic tone upon intensity of sensation should prob- 
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ably be represented as follows": And he gives the figure 
reproduced by Ziehen. The reader is warned not to take 
this figure too seriously: ‘‘As feelings, unlike sensations, 
are not subject to exact measurement, nothing can be sai 
concerning the detailed form of this curve of feeling." * 
Rough Experiments.—For many years Wundt's view 
that hedonic tone is not subject to exact measurement re- 
mained uncontroverted as far as experiments are con- 
cerned, and knowledge of the relationship between hedonic 
tone and intensity of stimulus seemed doomed to remain 
schematic. Not that experiments upon this relationship 
were lacking, but their data never involved hedonic tone in 
units of amount. Kiesow, for instance, published in 1899 
an experiment in which he sought to determine variations 
in hedonic tone correlated with variations of the intensity 
of sweet sensations. His procedure was first to determine 
for local stimulation of two equally sensitive areas of the 
tongue the relationship between intensity of taste, expressed 
in j.n.d's, and the intensity of a sweet stimulus, expressed 
in terms of concentration. He then established in his ob- 
servers criteria of pleasantness and unpleasantness by pre- 
senting to them highly affective stimuli of various sorts. 


.. 


After these preliminaries, he secured from his observers © 


judgments of pleasantness or unpleasantness with the stimu- 
lus-values corresponding to the successive D.L.’s of taste 
sensitivity. Kiesow states that the curve representing his 
results “Begins at the threshold with a stage of indifference. 
It then increases very slowly until there is reached another 
stage of indifference. The curve then inclines towards un- 
pleasantness and decreases rather fast.” He adds, how- 
ever, that “for reasons beyond my control I have not yet 
been able to complete this research, and must consequently 
postpone until later the publication of results, which are not 
yet sufficiently well established.” '% I have never discov- 
ered this promised amplification of results. As far as the 
results published in the 1899 article are concerned, they 
support Wundt's schematic curve except with respect to 
the second stage of indifference. They do not, however, 
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involve data in units of amount which would allow this 

curve to be considered anything more than a schema. 
Another interesting experiment on the relation between 
hedonic tone and stimulus-intensity is that described by 
Lehmann in his “Hauptgesetze.” Y The particular rela- 
tionship with which he dealt was that between hedonic tone 
and the temperature of a cutaneous stimulus. He caused 
two observers to dip the outer phalanges of two fingers into 
water whose temperature was increased in 2 minutes and 
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20 seconds from 35? to 50° (Centigrade). In one case, the 
observers were made to dip their fingers into the water for 
5 seconds at various temperatures whose hedonic correlate 
Lehmann desired to determine. In a second set of trials 
the observers were made to keep their fingers in the water 
for the whole of 2 minutes and 20 seconds. The observers 
were required to descríbe their feelings. The results of this 
little experiment are indicated in the preceding figure. 
These results, however sketchy, are interesting in that they 
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show that from 35° to 40° the hedonic tone was pleasant, 
while between 40° to 42° it became unpleasant and in- 
creased in degree of unpleasantness up to 50°. This sup- 
ports the Wundtian schema in a general way, but again it 
does not support it with respect to the transition from 
pleasantness to unpleasantness. According to the Wundtian 
schema this transition should involve indifference. None 
was reported by Lehmann’s observers. Furthermore, as 
with Kiesow’s work, the data are quantitative only in the 
most general sense of the term. : 

Experiments Involving Measurement. —In the last few 

years two experiments have been published on the relation 
of hedonic tone to the intensity of the stimulus which have 
changed our knowledge of the relationship from being.» 


merely schematic to being definitely quantitative. These | p^ 
experiments are those of Saidullah and Engel. Saidullah's ^ 
research sought to establish the relationship between he- ~~ 


donic tone and the intensity of salt-solutions, measured in s 
terms of their concentration. ®S His stimuli were 18 salt- 
solutions, varying in concentration from 0.5% to 30%. 
These solutions were presented to the observer singly, the 
observer being instructed to judge the hedonic tone of the 
resulting taste by stating whether it was: 1, indifferent; 
2, pleasant; 3, very pleasant; 4, unpleasant; or 5, very un- 
pleasant. There were 8 observers. The results in the case 
of solutions at 9? Centigrade are indicated in figure 31 
below. The curves represent for each stimulus (abscissae ) 
the number of judgments of each of the 5 categories made 
by all observers upon that stimulus. : 
Saidullah further sought to determine what effect varia- 
tion of temperature would have upon the hedonic judgments 
of his observers, He consequently repeated the experiment 
with solutions at 18° and 36° Centigrade. The results of 
all three experiments are indicated in figure 32 below. In 
this figure, each curve indicates for each stimulus the differ- 
ence between the total number of pleasant judgments made 
upon that stimulus by all observers and the total number 
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of unpleasant judgments. The three curves represent the 
three temperatures used. 

Saidullah concludes that in the case of salt-solutions 
the Wundtian schema must be changed to show in certain 
cases an unpleasant phase preceding the pleasant phase, and 
further that the pleasant phase and succeeding unpleasant 
phase are separated by a large region of indifference. In 
this latter respect, however, his data do not entirely sup- 
port his conclusion. For no concentration in this region 
of transition is the number of indifferent judgments greater 
than the sum of the pleasant and unpleasant judgments. 
He further concludes that the optimal concentration—the 
most pleasant one—is independent of temperature, but that 
increase of temperature tends to shift the hedonic tone of 
all solutions towards unpleasantness. 

Engel’s experiment was similar to that of Saidullah, but 
more complete.” Instead of investigating the co-variation 
of hedonic tone and of intensity of the stimulus in the case 
of salt solutions alone, he did so for salt solutions, bitter 
solutions, sweet solutions and sour solutions. The method 
employed by Engel, a special case of the method of single 
stimuli, was similar to that used by Saidullah. He presented 
to his observers a given type of solution in different con- 
centrations—a salt solution, for instance, in concentrations 
varying from 0.5 to 10% —and had his observers make an 
absolute judgment upon the taste determined by each in- 
dividual concentration. This method differed from that of 
Saidullah, however, in that the observers were not instructed 
to distinguish degrees of pleasantness and unpleasantness, 
but merely to state whether a given experience were pleas- 
ant, indifferent or unpleasant. In the case of salt solutions, 
Engel also made use of the method of paired comparison. 
The solutions were in all cases at room temperature, 1. € 
between 16° and 18° Centigrade, The total results for the 
various solutions are indicated graphically in the following 
figures. “Total results" is here used in a strict sense. 
The curves represent not averages of the judgments of the 
different observers, but sums of the judgments of all 
observers. 
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The results for salt solutions are indicated in figures 33 
and 34. Figure 33 represents not only the total number 
of pleasant, indifferent and unpleasant judgments made in 
connection with each stimulus, but also what the writer calls 
"ideal regions"— ranges of concentration in which judg- 
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ments of a particular type predominate. The figure shows 
that for concentrations around 0.5% the judgments of in- 
difference preponderate. Then occurs a predominantly 
pleasant range of concentrations with an optimum at 2%. 
This in turn is followed by a predominantly unpleasant 
range for concentrations of 4^5 and more. Figure 34, rep- 
resenting results secured by the method of paired compari- 
son, again shows an optimum for concentration of 2%. In 
the trials involving the method of paired comparison, Engel 
had his observer make an additional absolute judgment upon 
that member of each pair which was preferred. The re- 
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sults in terms of these absolute judgments are indicated 
in figure 34 by “ideal regions." The close correspondence 
of these “ideal regions" with those indicated in figure 33 
constitutes a strong confirmation of the results represented 
in the latter figure, particularly since the observers involved 
were not the same. 
In his experiment with salt solutions, Engel further 
penr: Pleasant Doubtful Unpleasant 
ner 3.35 3.8 
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sought to test Saidullah’s conclusion that, when the tem- 
perature of salt solutions is varied, the position of the 
optimum remains unchanged, but the degree of unpleasant- 
ness increases for all concentrations with increase of tem- 
perature, Engel’s experimentation had so far been done 
with solutions at room temperature. He now repeated his 


work with salt solutions, using two new temperatures, . 


namely 0° C. and 54° C. For the low temperature the re- 
sults were practically identical with those described above 
for room temperature. For the high temperature, Engel 
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found a decrease of pleasant judgments distributed over 
the majority of stimuli, although the beginning of the un- 
pleasant range remained at 4%. This confirms the results 
of Saidullah. 

Figure 35 shows the total results secured by the method 
of single stimuli for bitter solutions. The results for a con- 
centration of 0% are partly hypothetical, as this concen- 
tration was not included in the range of stimuli for all 
observers. This fact is indicated in the figure by a vertical 
line. The curve shows an optimum for concentrations 
around 0.0007, but this optimum is much less marked than 
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for salt solutions. The unpleasant region begins at 0.0011, 
and the degree of unpleasantness increases indefinitely with 
the increase in concentration of the solution. It will be 
noticed that the transition from pleasantness to unpleas- 
antness (around .09) involves a preponderance not of 
indifferent judgments, but of doubtful judgments. These 
judgments refer, according to Engel, to feelings character- 
ized by “ego-warmth” (Ich-Wärme), and consequently not 
strictly indifferent, but nevertheless not such that they can 
be called pleasant or unpleasant, Unfortunately Engel does 
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not go further into the definition of this fourth category 
of judgments. 

The total results for sour solutions are represented 
in figure 36. They show the optimum is at a concentration 
of 0.28%, and that this optimum involves a higher degree 
of pleasantness than do the optima of salt and bitter (opt. 
for Sour, 66.4% P judgments; opt. for Salt, 54% P judg- 
ments; opt. for Bitter, 24% P judgments). It is note- 
worthy that there is no sharp transition from pleasantness 
to unpleasantness, both types of judgments occurring in the 
case of all but two stimuli. It is also noteworthy that at 
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the statistical transition between pleasantness and unpleas- 
antness at the concentration where these two classes of judg- 
ments balance there is not a single judgment of indiffer- 
ence recorded, and only a few doubtful ones. 

The total results for sweet solutions are indicated in 
figure 37. The most striking feature of this curve is the 
great preponderance of pleasant judgments over all others 
for all but the lowest concentrations. Engel ascribes the 
oceurrence of unpleasant judgments for concentrations of 
0% and 1% to contrast. Concentrations around 9%, at 


a 
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which the pleasant curve becomes asymptotic, correspond, 
according to Engel, to the concentrations usual in foods and 
beverages. 

What is the consequence of these results with respect 
to the validity of Wundt's schema? In a very general way 
they support the schema. They show that, as a rule, when 
the intensity of the stimulus increases from a liminal value 
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to a very high value, the hedonic tone of the corresponding 
phenomenon starts with indifference, goes through a maxi- 
mum of pleasantness and then becomes unpleasant. In mat- 
ters of detail, however, Engel's results fail to support 
Wundt. In the first place, in the case of sugar, even ex- 
tremely high concentrations fail to yield unpleasantness 
or even lesser pleasantness. It would seem here that the 
curve does not go through a maximum, but becomes 
asymptotic to an ordinate representing maximal pleasant- 
ness. Again, the Wundtian transition from pleasdntness 
to unpleasantness through indifference is opened to ques- 
tion. According to the Wundtian schema the results should 
show for substances which involve a transition from pleas- 
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antness to unpleasantness, a preponderance of indifferent 
judgments for concentrations corresponding to the transi- 
tion. What the results actually show, however, is that for 
both salt and sour the sum of the indifferent and “doubtful” 
judgments never exceeds the sum of the pleasant and un- 
pleasant judgments in regions of transition. Indeed, in the 
case of sour the sum of the indifferent and doubtful judg- 
ments is not as great, in the region of transition, as either 
the number of pleasant judgments or the number of un- 
pleasant ones. 
The fact that Engel’s results cast doubt upon the oc- 
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currence of indifference in the transition between pleasant- 
ness and unpleasantness is important. We have seen that 
an earlier rough experiment by Lehmann had done the 
same. Both of these experiments suggest the possibility 
that the function relating hedonic tone to intensity of stimu- 
lus is discontinuous, and should be represented not as in 
the Wundtian schema, but as in the graph above.'” Neither 
the data of Lehmann, which were extremely rough, nor 
those of Engel, which did not involve degrees of pleasant- 
ness and unpleasantness, can be considered as more than 
merely suggestive. On the other hand, the only data sup- 
porting the Wundtian continuous curve are also far from 
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conclusive. Kiesow’s work was never reported in full, and 
Saidullah’s results, as we pointed out, do not involve an 
actual preponderance of indifferent judgments for any of 
the concentrations in the region of transition. In view of 
the systematic importance of the issue, it would be well to 
repeat Engel’s experiment upon salt, sour and bitter sub- 
stances, but to require from the observers judgments of 
degree of pleasantness and unpleasantness. If in the region 
of transition the ratio of extreme judgments (very pleasant, 
very unpleasant) to intermediate judgments (pleasant, in- 
different, unpleasant) decreased for all three substances, 
the function relating hedonic tone to intensity of stimulus 
could be considered definitely to be continuous, as in 
Wundt's schema. If, on the other hand, the ratio remained 
constant for all substances, the function could be considered 
to be discontinuous. 

All of the curves above indicate total results for all 
observers. Are they representative of the judgments of in- 
dividual observers? Of the majority of individual ob- 
servers, yes. Of all, decidedly no. Engel writes as follows: 

The experiments above suggest that there is considerable 
agreement between individuals in contrast with the general 
exaggeration of individual differences. The curves for indi- 
vidual observers agree completely with the curves presented 
above, and it would seem that under constant conditions all 
normal individuals react in much the same way. ... Never- 
theless there are always extreme types for which a given 
quality produces either an excess of pleasantness or excess 
of rejection.” "* Engel illustrates this latter point by giv- 
ing curves showing for each of three sapid substances the 
distribution of pleasant, indifferent and unpleasant judg- 
ments of an observer liking the substance and of an observer 
disliking it. The curves are reproduced on the following 
page. 

As regards sweet solutions, he gives no graphic com- 
parison of results for different observers. He does state, 
however, that two observers who professed a dislike for 
sweets showed an optimum for concentrations of 1%, fol- 
lowed by a doubtful region extending to concentrations of 
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9%, which in turn was followed by a predominantly un- 
pleasant region covering all concentrations above 9%. Both 
observers reported excessive consumption of sweets in their 
youth, 

Weber's Law and Fechner’s Law. —It was with refer- 
ence to a characteristic closely related to hedonic tone that 
was formulated the first psychophysical equation—an equa- 
tion destined, in slightly different form, to play animportant 
role in psychology under the name Fechner's law. In the 
early eighteenth century, mathematicians were much inter- 
ested in problems relating to gambling—owing no doubt 
to their frequent dependence upon rich patrons for whom 
gambling was an important pastime. These problems were 
discussed in terms of value to the players involved, but the 
value of a given chance of gain in a game was always as- 
sumed to be the same for any player, provided the ob- 
jective conditions were the same. In other words, value 
of gain and chance of gain were assumed to be identical. 
This assumption was flatly rejected by Daniel Bernouilli "? 
in a paper, entitled “Specimen theoriae novae de mensura 
sortis,” published in 1738, in the proceedings of the Im- 
perial Academy of Sciences of St. Petersburg. A rich 
man, argued Bernouilli, secures less advantage from win- 
ning a given sum than does a poor man. The true state of 
affairs is best represented, according to Bernouilli, by the 
proposition "that any gain, however small, determines an 
advantage (emolumentum) which is inversely proportional 
to the fortune already at hand.” ™ "This proposition he 
later formulated in the equation ! 


in which dy represents an increment in advantage, dx an 
increment in fortune, x the original fortune, and b a con- 
stant. This differential equation implies that there must 
be between x (total fortune of a man) and y (advantage 
of this fortune to a man) a relationship of the form 
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in which log x represents the natural logarithm of x, and 
C a constant, for differentiation of the latter equation leads 
to the former differential equation.” The latter equation 
is the mathenfatical expression of Fechner’s law, and thus 
Bernouilli may be considered to have maintained that the 
relationship between "advantage from fortune" and “for- 
tune" followed a law whose mathematical expression was 
the same as that of Fechner's law. ? 

Laplace!" in his “Théorie analytique des probabilités,” 
published in 1812, follows the same line of thought as Ber- 
nouilli, except that instead of speaking of “advantage from 
fortune” in relation to “fortune” he speaks of “moral for- 
tune" in relation to “physical fortune." "* By “physical 
fortune" Laplace means the totality of goods in the posses- 
sion of a man.’ By “moral fortune" he means the value of 
these goods to their owner. After distinguishing the ab- 
solute value of a good from its relative value, i.e., its value 
to a particular individual, Laplace states that it is natural to 
suppose the relative value of an infinitely small sum to be 
directly proportional to its absolute value but inversely pro- 
portional to the total wealth of the individual involved. 
"For," he writes, "it is clear that a franc means little to 
him who possesses many, and that the most natural manner 
of estimating its relative worth is to suppose this worth to 
be inversely proportional to the number of francs pos- 
sessed.” "8 Laplace then proceeds to give this proposition 
a mathematical form: “According to this principle, x being 
the physical fortune of an individual, the increment dx which 
it receives, produces for the individual a moral good which 
is the reciprocal of this fortune. The increase of his moral 


fortune can consequently be expressed by p k being a 


constant. Thus if one designate by y the moral fortune 
corresponding to the physical fortune x, one has 


y = k log x + log h, 
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h being an arbitrary constant to be determined by means of 
a value of y corresponding to a given value of x." "° Here 
again we have for the relationship between “moral fortune" 
and "physical fortune" the equation which is the mathe- 
matical expression of Fechner's law. (h being a constant, 
log h is obviously also a constant and can be represented 
equally well by C). e , i 
The fact that the relationships established by Bernouilli 
and Laplace may be expressed in a mathematical form iden- 
tical with the psychophysical function which he had derived 
from Weber’s law led Fechner to consider these relation- 
ships as special cases of Weber’s law. He wrote: “The 
physical goods which we own (physical fortune) have no 
value and no meaning for us as dead objects, but only in- 
sofar as they are means of arousing in us a sum of valuable 
sensations (moral fortune), with respect to which a thaler 
has much less value for the rich man than for the poor one, 
and while it makes a beggar happy a whole day long, the 
increment which it represents in the fortune of a millionaire 
is hardly appreciable tõ him. This may be subsumed under 
Weber's law.” 1° But if the relationship between “moral 
fortune" and “physical fortune" is a special case of Weber's 
law, may one not infer that hedonic tone follows Weber's 
law? This has indeed been done by many psychologists. 
Titchener, for instance, in supporting his view that “there 
is some little evidence that affection, on its intensive side, 
obeys Weber’s law,” 12! first discussed the relation of 
hedonic tone to insistence, and then wrote: "At any rate, it 
is true as a general rule that what gives us pleasure or dis- 
pleasure is roughly proportional to our income, our age 
and status, our ambition, our standard of comfort. If I 
am starting a library with a hundred volumes, and a single 
book is’given to me, I am as pleased—other things being 
equal—as I should be by the addition of ten volumes tora - 
library of a thousand.” '?? 
: Is Fechner right in considering the relationships estab- 
lished by Bernouilli and Laplace to be special cases of 
Weber's law? It could well be objected that these relation- 
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ships are based not on experimentation, but on casual 
observation. Such an objection, however, would not be 
conclusive. Experimentation might substantiate the rela- 
tionship. There is another objection, however, which is 
indeed conclusive. Weber's law involves relationships be- 
tween psychological magnitudes and physical magnitudes— 
magnitudes of stimuli. The relationships established by 
Bernouilli and. Laplace are between psychological magni- 
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tudes and economic magnitudes, magnitudes of money. 
Whether money, is to be defined as purchasing power or in 
some, other way, it is certainly not to be defined as a 
,stimulus. * The same stimulus—a silver coin, for instance— 
may at different times correspond to many different amounts 
of money, and the same amount of money may correspond 
1 p many dere stimuli Bi ., to a cheque, to a bond, etc. 
t-must be récognized, I think, that the relationships estab- 
lished" by Bernouilli and Laplace, however similar their 
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mathematical formulation may be to that adopted by 
Fechner for his extension of Weber's law, are in no wise 
special cases of Weber’s law, and consequently are in no 
wise evidence that Weber’s law holds in the case of hedonic 
tone. pitis 

Is there any other evidence that Weber's law holds for 
hedonic tone? “No. There are, however, certain considera- 
tions which suggest that evidence of a limited applicability 
of Weber's law might be secured with proper experimental 
technique. Engel, it will be remembered, in studying t.e 
relation between hedonic tone and concentration of salt sub- 
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stances, established the frequencies of preference of ten 
different concentrations by the method of paired compari- 
sons. The frequencies which he found are given in the 
curve on the preceding page. - 

_ At first sight it would seem that such a curve, with a dis- 
tinct maximum, certainly precludes the ‘applicability of 
Weber's law. Weber's law, however, says nothing about 
unidirectional variation in the psychological dimension cor- 
related with physical intensity—it merely states that for all 


differential limens = =K. If now we plot differences in 


frequency of preference of adjacent concentrations regard- 
less of sign beginning with the lowest concentration, we find 
that these differences decrease—though very irregularly— 
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as the concentration increases (cf. Fig. opposite). This 
makes it very likely that the hedonic differential limens, if 
they were established for ‘different concentrations, would 
be found to increase with increase in concentration except in 
the case of concentrations near the optimum. Whether such 
an increase would conform to that required by the equation 
AR 

R 
is a distinct possibility. 

Although it is possible that Weber's law holds for 
hedonic tone in the case of concentrations other than op- 
timal, it is quite certain that Fechner's law does not 
hold at all. Whereas it is conceivable that the equation 
AR 

R 
optimal intensities in spite of the existence of a hedonic 
maximum, such a maximum absolutely precludes the applic- 
ability of the function H =k log R+K (in which H 
stands for hedonic tone). We have seen, however, that 
Engel's work makes it possible that the function relating 
hedonic tone to intensity of stimulus is discontinuous. 
Should this indeed be the case, and should Weber's law 
turn out to hold for hedonic tone, the function between 
hedonic tone and intensity of the stimulus would be of a 
form similar to that of  Fechner's function, namely 
|H| =k log R+K, in which |H| stands for amount of 
hedonic tone without regard to sign. 

» 


— K, cannot be predicted in the absence of data, but it 


— K might hold in the case of hedonic tone for all but 


Heponic Tone IN RELATION TO THE TEMPORAL 
CHARACTERISTICS OF STIMULI 


Duration of Stimuli.— The relationship between he- 
donic tone and duration of stimulus was investigated by T. 
Nakashima in a series of experiments published in 1909." 
In a first experiment, Nakashima sought to ascertain the 
latent time of hedonic tone, i.e., the minimal time necessary 
for the arousal of an experience characterized by hedonic 
tone. The assumption underlying this work was that if 
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observers could give hedonic judgments upon each of a 
number of stimuli presented in immediate succession, the 
duration of each stimulus must be sufficient to allow the 
arousal of an experience characterized by hedonic tone. 
Otherwise, displacement of the experience by a new one 
would preclude hedonic judgment. As stimuli, Nakashima 
used 32 pairs of Milton-Bradley colored papers exposed 
in immediate succession with six different durations of ex- 
position, varying from 6.3" to .84". His observers, 8 in 
number, were instructed to judge the hedonic tone of each 
experience in terms of the numbers 1 to 7, representing 7 
values from very pleasant (1) to very unpleasant (7). 
'The data showed that with a decrease of the time of ex- 
posure there occurred a marked increase in the number of 
indifferent judgments and a tendency for the hedonic value 
of colors to converge towards indifference. They also 
showed that all observers reported pleasant or unpleasant 
experiences even for the shortest time of exposure, namely 
0.84", Some of the observers, however, were of the opinion 
that their hedonic judgments for exposures of 0.84” and 
0.98" might have been made from memory, although all 
agreed that for exposures of 1.26" the experiences were 
definitely pleasant or unpleasant. Nakashima concludes 
that "affective intensity decreases with decrease of time of 
exposure" and that "the shortest time necessary for an 
affection to arise varies from 0.84 to 0.98 sec." "* In 
both these experiments all observers were certain that there 
was no single case in which affection appeared simultane- 
ously with, or earlier than, the sensation. It always 
appeared distinctly later than the cognition of the im- 
pression." 1? 

Ina further experiment, Nakashima sought to determine 
not the latent time of hedonic tone, but its action-time, 1.6. 
the shortest duration of exposure adequate to arouse an 
experience characterized by pleasantness or unpleasantness. 
The stimuli were 55 pictures. Each picture was presented 
singly by means of a tachistoscope. By the method of limits 
Nakashima determined for 10 observers the minimal time 
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of exposure adequate to arouse pleasant, indifferent and 
unpleasant experiences. i was. found that the average 
minimal exposure-time varied for the different observers 
from .390 to .515", while that for indifference varied from 
390” to .500”. (Indifference referred in this experiment 
to characteristics of feelings other than pleasantness or 
unpleasantness, e.g., strain.) Thus it is seen that these 
times are much the same for pleasantness, unpleasantness 
and indifference. Nakashima further points out that they 
are of the same order of magnitude as those for sensory 
reactions, but a little longer." He also found in general 
that “All the observers agreed that although feeling ap- 
peared only after a more or less clear perception of the 
stimulus, the temporal disjunction was in most cases very 
slight.” 127 

In a third set of experiments, Nakashima sought to 
determine hedonic reaction-times to various stimuli and to 
compare these to sensory reaction-times for the same stimuli. 
The averages of the reaction-times for color stimuli and 
for tonal stimuli were as follows: 


Taste XXVIII 


Color Stimuli 


Obs. Sensory R.-T. in sec. Hedonic R.-T. in sec. 
R .343 471 
B .470 .697 > 
G ASI 1.043 


Tonal Stimuli 


Obs. Sensory R.-T. in sec. Hedonic R.-T. in sec. 
Cae 344 .783 
P .304 .579 
W .392 .632 
K 375 679 


Nakashima points out that the times for hedonic reac- 
tions are in all cases decidedly longer than for simple cog- 
nitive reactions, a result which agrees with those of the 
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former experiment, which showed the minimal time of ex- 
posure for the arousal of pleasant, indifferent or unpleasant 
experiences to be longer than that for the arousal of purely 
cognitive experiences. Again in this experiment there was 
found no case in which hedonic tone appeared before cogni- 
tive content. 

Nakashima’s general conclusions from the three sets of 
experiments described above velilientially as follows: 

1. The arousal of an hedonic experience requires longer 
than that of a purely sensory experience. 

2. Hedonic times and their variability are either abso- 
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lutely or relatively of the same order as sensory times and 
their variability, j 

, Another investigation of hedonic reaction-times was pub- 
lished in 1914 by Potter, Tuttle and Washburn. The 
results confirmed in general those of Nakashima, but also 
yielded interesting information on the relation of hedonic 
reaction-times to the degree of hedonic tone. The stimuli 
were colored papers. The observers, 25 in number, were 
instructed to judge whether the colors—which were pre- 
sented singly—were pleasant, indifferent or unpleasant. 
They were also told that they might add “very pleasant” 
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or "very unpleasant" when such was the case. The time 
elapsing between exposure of the color and the making of 
the judgment was recorded in the case of each presentation. 
The results are shown in the graph opposite. Ordinates 
indicate reaction-times in seconds. The five types of he- 
donic judgments are represented along the axis of abscissae. 
In the case of each type of judgment, the range of reaction- 
times for all observer& is represented by a line, and the 
average by a dot. From these results the investigators draw 
the following conclusions : 

1. “There is no difference whatever between the aver- 
age time required for judgments of pleasantness and that re- 
quired for judgments of unpleasantness. 

2. "It takes on the average .3 sec. longer to make judg- 
ments of moderate pleasantness or unpleasantness than 
to make an extreme judgment under either category. 

3. “It takes about .3 sec. longer to make a judgment of 
indifference than to make one of moderate pleasantness or 
unpleasantness.” 1? 

Two further experiments upon hedonic reaction-times 
have been reported by F. L. Wells. In the first, Wells 
studied hedonic reaction-times to visual stimuli,—to 40 
pictures of women’s faces, 20 beautiful and 20 ugly.” The 
observers were shown the pictures singly, with instructions 
to raise the right hand if a picture were attractive, the left 
if it were unattractive. The time between exposure of the 
picture and the raising of the hand was recorded. Wells 
summarized his results as follows: “The average times (0) 
observed ranged between 500 and 850, a central score being 
about 700. These findings are thus in substantial agree- 

‘ment with Nakashima’s despite the difference in procedure.” 
He concludes: “The general evidence of these findings is 
that affective reactions, even in the minor intensities here 
dealt with, are not uncommonly established within periods 
of the order of four-fifths of a second.” ™ 

In a second experiment, Wells investigated hedonic reac- 
tion-times to olfactory stimuli." Ten odors, 5 presumably 
pleasant, 5 presumably unpleasant, were presented singly 
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to 11 observers, with instructions to judge the hedonic tone 
of the corresponding experiences. The observers wore 
pneumographs, and the reaction-times were calculated from 
breathing curves recorded upon a kymograph. The reac- 
tion-time was defined as the interval between the beginning 
of the inspiration immediately following the beginning of 
stimulation, and the beginning of the irregular breathing 
movements accompanying vocalization of the judgment. 
Wells gives the results in the following statement: “The 
general average time of reporting a stimulus as pleasant or 
unpleasant approximates 0.88 sec. after the beginning of 
inspiration. The average time of every S's reactions ranges 
between 0.7 and 1.38 sec., the mean variation of these quan- 
tities is 0.22 sec. There was no determinable difference 
between the reaction-times for the pleasant and unpleasant 
odors, indeed the averages for the ten odors differ little, 
ranging from 0.83-0.96 sec., with mean variation of 0.05 
Sec. tet 

In a subsequent repetition of the experiment, 9 of the 
preceding 11 observers reacted again to the same stimuli, 
but their reaction-times were measured in a different way. 
The observers were instructed to sniff of the stimuli, and 
to indicate the resulting hedonic tone by a reaction with the 
right hand if the experience were pleasant and with the left 
hand if the experience were unpleasant. The beginning of 
the sniff was registered by a pneumograph which “made” 
a circuit through a galvanometric chronograph, and the be- 
ginning of the hand-movement was registered by release of 
a telegraph key, resulting in a "break" of the chronograph 
circuit. This second procedure yielded hedonic reaction- 


times markedly shorter than had the first. Wells writes :* 


“The general average of the choice times in these observa- 
tions is 555 sigma. The individual averages range between 
369 and 905 sigma. The average of their mean variations 
is 109 sigma, relatively less than the variation in the kymo- 
graph series (previous procedure). . . . As before, no 
difference is disclosed between the reaction-times of the 
pleasant and unpleasant stimuli," 1% 
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It is difficult to compare these reaction-times—those 
secured with either the first procedure or the second—with 
non-hedonic reaction-times to olfactory stimuli. According 
to Wells, the latter vary from 207 sigma according to 
Moldenhauer, to 600-1000 sigma according to Zwaarde- 
maker. If, however, one take Moldenhauer's times as the 
more probable because of their greater consistency with 
results secured in other fields, it is clear that in the case of 
olfactory stimuli, as in the case of visual stimuli, hedonic 
réaction-times are distinctly greater than are sensory ones. 

Besides the problems of hedonic latent times, action- 
times and reaction-times, the relation of hedonic tone to the 
duration of stimuli involves the problem of adaptation: 
How does the hedonic tone of a phenomenon vary as the 
duration of the corresponding stimulus increases beyond 
the action-time? According to Lehmann, the early stages 
of this variation are in general the same for all stimuli: 
they involve a shift of hedonic tone in the direction of in- 
difference. On the other hand, the later stages differ for 
different stimuli in that “feelings of pleasure continually 
decrease and finally turn into displeasure, whereas feelings 
of displeasure decrease at most to zero.” '® Furthermore, 
the rapidity of the whole process of adaptation varies from 
one stimulus to another. It is slower for stimuli arousing 
unpleasantness than for those arousing pleasantness, and 
slower in the case of stimuli arousing complex phenomena 
than in the case of those arousing simple phenomena. As 
to the basis of adaptation, it is always, according to Leh- 
mann, a change in the cognitive characteristics of the phe- 
nomena experienced. This change may be due to (a) 
sensory adaptation, (b) addition of new sensory components 
due to organic changes brought about by the stimulus, (c) 
shift of attention. 

Lehmann's account is based almost wholly on casual 
observation. It is consequently in great need of ex- 
perimental verification. Unfortunately there is but one 
experiment available concerning this topic, and this single 
experiment is far from conclusive. In 1911, Crawford 
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and Washburn published a research in which they had 
studied fluctuations of the hedonic tone of colors during 
fixation for one minute." Eighteen colored papers were 
presented to 14 observers by the method of single stimuli. 
"Each piece of paper was laid on a white ground before the 
observer, who was asked to express her judgment as to 
its pleasantness or unpleasantness by using one of the num- 
bers from 1 to 7 in the ordinary way. The observer was 
further asked to look steadily at the color for an interval 
of one minute, measured by the experimenter, and to report 
by means of the appropriate numbers any changes in the 
affective value of the color. At the end of the period of 
fixation, she was asked to give the reason for the changes 
which had occurred." 7 In about $ of the presentations 
some fluctuations in hedonic tone did occur. The causes of 
these fluctuations were classified by the writers as follows: 


A. Change in color itself. 
(a) Sensory adaptation. 
(b) Negative after-image. 
B. Purely mental causes. 


(a) Associated ideas. 
(b) "Getting used to" and "getting tired of" colors. 


"Three of these four types of causes clearly involve changes 
in the cognitive characteristics of the phenomenon. As to 
the fourth type, it occurred very seldom. The authors 
write: “Both of these last comments ('getting used to it' and 
‘getting tired of it’) were surprisingly rare; getting used to 
the color was mentioned only 6 times as a cause of increased 
pleasantness, and getting tired of a color was 22 times given 
as a cause of increased unpleasantness. This is in compari- 
son with one hundred and twenty-seven cases where change 
was due to the occurrence of an association." ™ As to the 
direction in which hedonic tone varied in these fluctuations, 
the data made it possible to determine this only in the case 
of fluctuations due to association and adaptation. For these 
two types of causes, the writers conclude as follows: 
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“Broadly speaking, the tendency of associated ideas is to 
raise the pleasantness of a color, and the tendency of (purely 
affective )gadaptation is to lower it rather than raise it." !?? 

This latter conclusion, however, rests upon an interpre- 
tation of the data in which not sufficient regard is given to 
the influence of chance-variability. The authors point out 
that a color whose hedonic tone is judged “7” at the outset 
can only decrease in value, while one judged “1” can only 
increase in value. “On the other hand,” they write, "by far 
the greatest number of changes in affective value that oc- 
curred under the conditions of this experiment were changes 
of one place only in the scale. "Therefore, if the initial value 
of a color were anything but 7 or 1, the chances were about 
equal for a rise or a fall. It ought to be sufficient, then, to 
correct our comparison of the number of rises in affective 
value produced by a given cause for a given color with the. 
number of falls, by taking account merely of the number of 
maximum and minimum judgments of initial affective value 
made for that color." “ But at the close of the chapter on 
methods I showed that the tendency for chance variability 
to cause a decrease in hedonic rank rather than an increase 
holds not only for the highest rank, but also for all ranks 
above the median. It follows that the mere taking into ac- 
count of judgments of 7 and 1 made upon a color, by no 
means gives a complete picture of the direction in which 
chance variability will tend to change the hedonic tone of 
that color. From this in turn it follows that the results of 
Crawford and Washburn with respect to the direction and 
extent of hedonic fluctuations may have been due to a sta- 
tistical artifact and consequently that the conclusion drawn 
from these results, though it may be perfectly valid, may 
equally well be entirely erroneous. 

Insofar as the experiment of Crawford and Washburn 
deals with causes of fluctuations, its results are not subject 
to the source of error mentioned above. This phase of the 
experiment obviously supports in general Lehmann's con- 
tention that adaptation corresponds to a change in the cog- 
nitive characteristics of the phenomenon under observation. 
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It does not fully support this contention, however, because 
of the occurrence of a few cases of fluctuation ascribed by 
‘the observers to "getting tired" of the colors. + 

We may conclude, I think, that Lehmann's account of 
adaptation is reasonable, but that it must be considered as 
little more than a guess until further experimental data 
have been secured. 

` Temporal Form of Stimuli.—]ust as completeness ap- 
pears to be a very important condition for the pleasantness 
of spatial forms, so it appears to be a very important con- 
dition for the pleasantness of temporal forms. To take a 
very simple illustration, many melodic intervals are more 
pleasant when played in one order than the other, and this 
greater pleasantness is accompanied by a character of 
finality attached to the second tone. Concerning the fifth 
(2:3), for instance, Bingham writes: "If one hears it as 
an ascending interval, he is dissatisfied, uneasy, and 
under more or less tension until he hears the first 
tone over again. But if it is a descending fifth which 
he hears, there is acquiescence, satisfaction, repose, and 
no desire to hear the first tone a second time." '' 
Again, two tones may require for finality and pleasantness 
not merely a specific order, but the playing of some third 
tone different from both the original ones. In certain ex- 
periments upon this problem, Bingham presented to five ob- 
servers various successive musical intervals, asking, "Do 
you feel any desire to return to the first tone?” Three of 
the observers persistently found an additional alternative 
in the case of certain intervals: “the melody lacked finality, 
there was no desire to return, neither tone would serve as an 
end tone but some third tone was demanded.” '** 

The same emphasis upon completeness is found in dis- 
cussions of melodies. In her "Psychology of Beauty," E. 
D. Puffer quotes with approval the following passage by 
Gurney: "The melody may begin by pressing its way 
through a sweetly yielding resistance to a gradually foreseen 
climax; whence again fresh expectation is bred, perhaps for 
another excursion, as it were, round the same centre but 
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with a bolder and freer-sweep . . . to a point where again 
the motive is suspended on another temporary goal; till after 
a certain number of such involutions and evolutions, and 
of delicately poised leanings and reluctances and yieldings, 
the forces so accurately measured just suffice to bring it 
home, and the sense of potential and coming integration 
which has underlain all our provisional adjustments of ex- 
pectation is triumphantly justified." ^ Puffer comments: 
“This should not be taken as a more or less practical account 
under the metaphor of motion. These ‘leanings’ are literal 
in the sense that one note does imply another as its natural 
complement and satisfaction and we seek to reach or make 
it. The striving is an intrinsic element, not a by-product 
for our understanding." '** 

Temporal completeness, like spatial completeness, is a 
characteristic of phenomena, not of stimuli. In the case of 
the latter, as in the case of the former, we are at present 
wholly ignorant of the corresponding physical characteris- 
tics—indeed, our only reason for assuming the existence 
of such characteristics is belief in the Gestalt school's con- 
tention that phenomenal configurations are largely de- 
pendent upon physical configurations. 

It is difficult for me to think of any specific feature 
of temporal form, other than completeness, which is known 
to co-vary with hedonic tone. Is this not a confession of 
ignorance? Is not the aesthetics of music largely concerned 
with the pleasantness of temporal configuration ? The latter 
question is obviously to be answered in the affirmative, but 
I am not so sure about the former. In the first place, works 
on the aesthetics of music are justifications of music rather 
than evaluations of music. Consider Gehring's book, “The 
Basis of Musical Pleasure." ?* Chapter II deals with 
“Form.” Does it discuss the co-variation of hedonic tone 
and specific characteristics of auditory configurations? It 
does not. It discusses the formal characteristics of music, 
but unless one accept the dubious premise that current music 
is the best possible music, this discussion has no very definite 
bearing on the problem of the relation of hedonic tone to 


196 RELATION TO PRIMARY STIMULI 


temporal forms. Even if, however, one accept this premise, 
available works on the aesthetics of musical configurations 


„are not very illuminating. Gurney, in his classical book, 


LI 


“The Power of Sound," does indeed point out that rhythm 
must involve small groups of sound separated by small in- 
tervals of time.* The interpretation of small, however, 
is left to the reader. Indeed, when it comes to melody, one 
is confronted by a problem rather than a solution. In an 
address before the VIth International Congress of Mathe- 
matics held at Bologna in 1928, G. D. Birkhoff wrote: 
". . . So far the real nature of the beauty of a simple 
melody remains a mystery. Helmholtz, who discovered 
much on the nature of harmony, made little progress in 
explaining the obvious facts of melody. Gurney, who studied 
this problem of melody from the point of view of form, was 
convinced that the factor of order was not essential. He 
believes in a special ‘musical faculty’ which is able to judge 
the ‘ideal movement’ constituting the soul of music, but he 
considers this musical faculty and this ideal movement to 
be beyond scientific explanation. . . . As for myself, I be- 
lieve that in melody it is order alone which counts, but by 
order I mean hidden order as well as obvious order. At all 
events, there exists a mathematical problem of melody: to 
determine to what extent relations of order between notes 
constitute the effective cause of melody... ." “7 The solu- 
tion of this problem would indeed constitute a tremendous 
step forward in the aesthetics of music. In the meantime 
the formal characteristics of melody continue to be shrouded 
in mystery. There is no denying that tonal configurations 
constitute a wonderful material for the study of the relation 
of hedonic tone to temporal form. Unless I am misled by 
ignorance, however, such a study is almost wholly a matter 
for the future. 

Temporal Position of Stimuli (the “Hedonic Time 
Error”) —The relation of hedonic tone to the temporal 
position of the stimulus has been dealt with only in connec- 
tion with the problem of the hedonic time-error. K. Danz- 
fuss, in 1923, showed that when observers are made to com- 
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pare the hedonic tone corresponding to two successive tonal 
stimuli separated by an interval of two seconds there is a 
marked tendency for the second stimulus to be preferred." 
Since that time, a number of minor experiments upon the 
time error have been performed at Harvard.” The tech- 
nique of these latter experiments is very simple. All pos- 
sible pairs of a set of stimuli are presented for successive 
comparison not merely once, but twice, each pair being pre- 
sented in both possible time orders. The experimenter then 
determines the percentage of times that the Ist is preferred 
to the 2nd. As each pair is presented both in the order a b 
and the order b a, it is clear that for each time the first is 
preferred there should be a time when the second is pre- 
ferred. Thus the frequency of cases in which the first is 
preferred should be—if there were no time-error—50 6. 
Actually, however, the frequency of cases in which the second 
is preferred when the interval between stimuli is 20 seconds 
has been found with some observers to be as great as 70%. 

The table below summarizes the results secured by Danz- 
fuss and by experimenters at Harvard. The first column 
gives the interval of time between the two stimuli being 
compared ; the second column indicates the type of stimulus 


Taste XXIX 
Predominant Degree of 
Interval Stim, Time-error Predominance Investigator 
1.5 sec. tones Ist preferred 3/3 J. Moscovitz 
2 sec. tones 2nd preferred 1/1 J. Moscovitz 
2 sec. tones 2nd preferred ? K. Danzfuss 


20 sec. tones 2nd preferred 3/4 J. Moscovitz 
20 sec. odors 2nd preferred 3/4 E. J. Ludvigh and 
J. G. Beebe-Center 


employed; the third column gives the type of time-error 
found to predominate, i.e., the type found in the results of 
the greater number of observers; the fourth column gives 
the degree of predominance in terms of the ratio of the 
number of observers displaying the predominant time-error 
to the total number of observers; the fifth column gives the 
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‘name of the experimenter. It will be seen that these results d 
‚indicate a very definite relationship between the predomi- ~ 
“nant time-error and the interval between stimuli. It would 
seem that whereas the first stimulus is preferred with an 
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‘interval of 1.5 sec., it is the second which is preferred with 
intervals of 2 or more secs. ` 
These results are very suggestive in view of the work 
of Köhler with respect to the time-error in judgments of | 
auditory intensity. He found that for intervals under 3 
sec, the first stimulus was judged /ouder more often than 
it should have been, and that for intervals over 3 sec. the 
second stimulus was judged louder more often than it should 
have been. Moreover, he found that as the interval in- 


Concentration 
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creased beyond 3 sec. the extent of the "negative" time-error 
(second louder) likewise increased. He inferred that the 
time-error in sensory judgments was due to variation of the 
trace of the nervous process aroused by the first stimulus, 
this variation being an increase in its quantity from 0 to 3 
sec., followed by a decrease beyond 3 sec. (cf. Fig.). It is 
obvious that the data available concerning the hedonic time- 
error are too scanty to warrant much speculation concerning 
their interpretation. Should further investigations, how- 
ever, yield similar data, it would be natural to interpret 
the hedonic time-error in a fashion similar to that applied 
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by Kohler to the intensive time-error. Such an interpreta- 
tion would obviously lead to a hypothesis according to which 
the neural correlate of pleasantness is a /arge quantity of 
some central neural process aroused by sense-organ stimu-. 
lation, while the basis for unpleasantness is a small quantity - 
of the same process. ] 
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We have seen that variation in the qualitative, spatial, 
intensive or temporal characteristics of the primary stimulus 
determines a definite variation in the average hedonic tone 
of the corresponding phenomenon. On the other hand we 
have seen that this co-variation does not permit prediction 
of the hedonic tone corresponding to the primary stimulus 
in thescase of any individual observer. This state of affairs 
obviously suggests that there is a definite relation between 
primary stimulus and hedonic tone, identical for all ob- 
servers, but that this relation is obscured in the case of any 
single observer by the “chance” operation of a number of 
determinants of hedonic tone other than the primary stimu- 
lus. Is there any way in which we can verify this sug- 
gestion? 

The best form of verification would be a positive one: 
actual demonstration. If there were a definite relation be- 
tween primary stimulus and hedonic tone, then in an experi- 
mental situation where all determinants of hedonic tone 
other than the primary stimulus were held constant, varia- 
tion of the primary stimulus should in all observers result in 
the same variation of hedonic tone. This form of verifica- 
tion, however, is far beyond our possibilities. We do not 
even know all the major determinants of hedonic tone, and 
if we did, we could not control many of them—past experi- 
ence, for instance. Fortunately, positive verification, al- 
though the best, is not the only form of verification. Where 
positive verification fails, we can resort to negative verifica- 
tion in which we do not demonstrate a given relation, but 
demonstrate that such a relation is not inconsistent with 


200 RELATION TO PRIMARY STIMULI 


relevant data. Is it possible to verify in this negative man- 
ner the existence of a definite relation between hedonic tone 
and the primary stimulus? 

The first step towards a solution of this problem is to 
notice that it may be formulated in a different manner. If 
data on the co-variation of primary stimulus and hedonic 
tone be consistent with the existence of a definite relation 
between primary stimulus and hedonic tone, then such data 
must likewise be consistent with ascription to primary stimuli 
of a general hedonic value, in the sense of a hedonic poten- 
tiality independent of individual observers. Conversely, if 
it can be shown that data on the co-variation of primary 
stimulus and hedonic tone are consistent with ascription to 
primary stimuli of a general hedonic value, it must follow 
that these data are consistent with the existence of a definite 
relation between primary stimulus and hedonic tone. The 
problem stated above may consequently be reformulated as 
follows: Are data on the co-variation of primary stimulus 
and hedonic tone consistent with ascription to primary stim- 
uli of a general hedonic value? 

In the field of mental testing one of the most important 
problems has been that of ascertaining whether individuals 
may be considered to have a general intellectual ability which 
manifests itself to a greater or lesser degree in all mental 
tests. A method of solving this problem has been provided 
by Spearman. The method involves the application of the 
equation 

Tap X Tpq — Taq X Top = 0 


called by Spearman the tetrad equation and representing a 
particular type of intercorrelation between four abilities a, 
b, p, and q. Spearman writes: “Whenever the tetrad equa- 
tion holds throughout any table of correlations, and only 
when it does so, then every individual measurement of every 
ability (or of any other variable that enters into the table) 
can be divided into two independent parts which possess the 
following momentous properties. The one part has been 
called the ‘general factor’ and denoted by the letter g; it is 
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so named because, although varying freely from individual 
to individual, it remains the same for any one individual in 
respect of all the correlated abilities. The second part has 
been called the ‘specific factor’ and denoted by the letter s. 
It not only varies from individual to individual, but even for 
any one individual from each ability to another." '*! 
Spearman points out that the application of this theorem 
is quite general—indeed, he states that it is not even re- 
stricted to psychology. It is consequently perfectly legiti- 
mate to extend it from the field of mental testing to that of 
hedonic tone, provided only that it be possible to interpret 
the terms involved in the theorem in such a way as to fit the 
data of experiments upon affection. Let us try to do so. 
Let us first of all consider the judgments of an observer 
O, upon the hedonic tone of a set of stimuli 944,92, 95 «ue i 
S, to be measurements of the ability of these stimuli to 
please observer O,. We can for short say that they are 
measurements of the ability A,, of stimuli S,, Ss, Sẹ . . - 
S. Let us likewise consider the hedonic judgments of ob- 
servers Os, O4... On upon Si, $5 Ss .. . S, to be 
measurements of abilities Ao, Ay . . . Ao, of these stimuli. 
Clearly if we establish the hedonic rank order of stimuli 
Si, So, Ss + + . S, for observers Oi, O5 Os - . . On and 
intercorrelate these rank orders we can arrange the results 
in the form of a table which indicates the degree of correla- 
tion between any two of the abilities A; NOS As 
A,, (i.e., between any two of the abilities of the stimuli to 
please observers Or, Os, Og . . . On). Now according to 
the theorem quoted above from Spearman, if the tetrad 
equation holds throughout such a table and only if it does, 
every individual measurement of every ability can be divided 
into two factors, a general factor “g,” and a specific factor 
“s,” the former (g), although varying freely from individ- 
ual to individual, remaining the same for any one individual 
in respect of all correlated abilities. But according to our 
conventions, “ability” is "ability to please,” and the “individ- 
uals” are the stimuli. Thus if in a table of correlations ar- 
ranged as indicated, the tetrad equation holds throughout, 
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and only if it does, we may conceive that there is a general 
characteristic which, although varying freely from stimulus 
to stimulus, remains the same for any one stimulus in respect 
of all correlated abilities to please the different observers 
—that, in brief, the stimuli involved have a general hedonic 
value for the observers involved, in spite of the divergences 
of the hedonic judgments of the individual observers. 

If the considerations above be legitimate, the applica- 
tion of Spearman’s method to hedonic tone enables one not 
only to judge the legitimacy of assuming a general hedonic 
factor in the case of a given class of stimuli, but also, to 
ascertain the degree of generality of such a factor. This 
degree of generality is clearly equal to the proportion of un- 
selected observers whose hedonic ranking of the stimuli 
when intercorrelated yields coefficients of correlation which 
satisfy the tetrad equation." Should it be found that any 
group of observers chosen at random satisfies these condi- 
tions, the general hedonic factor may be considered to be 
entirely general. 

But further—provided always that our theoretical con- 
siderations be correct—the application which we are pro- 
posing for Spearman's method enables us to ascertain the 
degree to which the general hedonic factor is operative in 
the judgments of any given observer and its value in the 
various individual stimuli. This information can be secured 
very easily by applying to appropriate hedonic data the 
formulae proposed by Spearman for computing the correla- 
tion between a specific ability and “g,” * and for computing 
the amount of “g” of a specific individual. 

It might be added that this line of thought suggests a 
ready means of distinguishing aesthetic hedonic value from 
non-aesthetic—hedonic value being considered aesthetic in 
proportion as it is general in the sense in which the term is 
used above. It also suggests a means of distinguishing be- 
tween the aesthetically sensitive and the aesthetically dull. 
Given a set of aesthetic objects, i.e, objects to which there 
have been assigned entirely general hedonic values in the 
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sense in which the term is used above, the aesthetic sensi- 
tivity of an individual to these. objects could be considered 
a function of the correlation between the hedonic values as- 
signed by him to the objects and their general hedonic values. 

What results are yielded by the actual application of 
Spearman’s method to appropriate hedonic data? In the 
course of an experiment upon hedonic habituation carried 
out at Harvard in 1925-26, I had occasion to determine the 
hedonic rank orders of 14 olfactory substances for each of 
8 observers."  Intercorrelation of these rank orders 
yielded the Spearman co-efficients given in the table below.'^* 


Taste XXX 

Ad. Br. Bu. De Ka. Ke. Wa Ze. 
Ads, «225 62 30 40  .60 37 —21 27 
Br 62 74 Biv 2 2569 35 45 
Bu 30 74 66  .66 88 58 38 
De. 48 40 81  .66 46  .64 53 66 
Ka 60 72. | 466. 1.76 73 48 45 
Ke 37 69 .88 .64 73 63 54 
Wa —.21 351 358 1.53 48 63 33 
Ze 27 45 38  .66 45 54 33 


Do these correlations indicate that olfactory substances may 
be considered to have a general hedonic value which deter- 
mines in part the hedonic judgments of these eight ob- 
servers? In order to answer this question we determine 
the 420 tetrad differences involved in the intercorrelation of 
8 variables and compare their distribution around zero to 
the distribution which could be expected from errors of 
sampling for a set of tetrad differences equal in number and 
of like probable error. The tetrad differences t.d. are given 


by the formula 
td rap X Ira — Taq X Top 


in which a, b, p and q represent four abilities and rap repre- 
sents the correlation between abilities a and p, ri, the cor- 
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relation between abilities b and q, etc. The probable 
error is best given, according to Spearman, by the formula 


dd De [(1— 7)? + (1— R)s?]* 


in which 


N is the number of individuals tested, n the number of abil- 


ities involved, r the mean of the correlations taken into 
"T ui 


re +e 


Frequency 


ae M P] 
S eo o - 
-  Tetrad Differences + ^ 
Probable error = — ,1098 
Obsorved median = — .1010 


Fic. 44 


account, and S* the mean squared deviation of all the cor- 
relations from their mean." In Fig. 44, the observed dis- 
tribution is indicated by a continuous line; the theoretical 
distribution to be expected from errors of sampling alone is 
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indicated by a broken line. The two distributions are 
practically identical. According to Spearman, this indicates 
that the table satisfies the tetrad criterion and consequently 
if our previous theoretical considerations be correct, we 
may infer the likelihood that olfactory substances may be 
considered to have a general hedonic value which we may 
call har. I say “likelihood” because it is clear that both the 
number of olfactory substances and the number of observers 
were too small in this experiment to allow a high degree of 
probability in the conclusions. This deficiency, however, can 
easily be remedied by more extensive investigation. 

The fact that our first question is answered positively 
at once raises two further questions: (1) To what extent 
does the general hedonic value ha; of our olfactory sub- 
stances determine the hedonic judgments of our observers; 
and (2) What are the general hedonic values of our olfac- 
tory substances? 

The first question may be answered as follows: Accord- 
ing to Spearman, the correlation between the general factor 
“g” and any ability a is given by the formula? 


n = (4? — 4) 8/(7—24)5, 


where “A is the sum of the correlations between a and every 
other test, A' is the sum of the squares of these correlations, 
and T is the total of all the correlations in the whole 
table.” ?* But in our case “g” is the general hedonic value 
of the olfactory substances and a is the ability of these sub- 
stances to please a given observer. This equation conse- 
quently enables us to calculate the correlation between the 
general hedonic value of the substances and their hedonic 
value to the various individual observers, and thus to ascer- 
tain the part which the general hedonic value of the sub- 
stances plays in the judgments of the various observers. 
Application of the equation yields the following results. 
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TABLE XXXI 
Correlation between General 
Hedonic Value of Olfactory 


Observers Substances and their Hedonic 

Value to Particular Observers 
IDE UC OR OY TO DET CST REN 89 
IUD Eos ER HAROITO SIT CODEC .89 
ENGER on dace s e REA .88 
LSA ean oe tinh ES NLADIS lan 87 
Minco DETUR ITE T PET .83 
VASCA TU T Oe eee a aas 58 
E EN LR etui sa math visio c 48 
ARMA a ars CORPER 41 


Clearly if our theoretical considerations be correct and 
if one disregard the fact that our data are very limited in 
scope, it is possible to infer that observers De. and Ke. 
judge olfactory substances far more in accord with their 
general hedonic value than do observers Wa. and Ad. From 
this in turn it is possible, if one accept the definition of 
“aesthetically sensitive” given above, to state that De. and 
Ke. are aesthetically more sensitive to odors than are Wa. 
and Ad. d 

The second question raised above, that concerning the 
general hedonic values of the olfactory substances involved 
in the experiment, may be answered as follows. According 
to Spearman, the amount of “g” for any individual x tested 
by a battery of tests a, b. . .z is proportional to G, as defined 
by the equation 


G, — W, X M,, + W, X Mmt... FW, X Mx, 


in which M,,, My... M,, indicate the scores of indi- 
vidual x in tests a, b. . .z; and W,, W, . . . W, indicate 
optimal weights to be given to the respective scores.’ 
These optimal weights in turn are best determined accord- 
ing to Spearman by the formula 


Wa = rnu/(1— rhe), 


in which u is any one of tests a, b. . .z.% But in our case 
44, v9 ? z 
g" is the general hedonic value of odors and a, b. . .z are 
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the abilities of these odors to please different observers. 
These equations consequently enable us to ascertain the 
closest approximation possible from our data for the gen- 
eral hedonic values of the different olfactory substances used 
by us. Application of these equations yields the following 
general ranks for the 14 olfactory substances used in the 
experiment (the measurement of the hedonic values of the 
odors in the experiment was by the method of paired com- 
parison and yielded only rank orders) : 


Taste XXXII 


Rank Olfactory Substances 
1 (most pleasant): Rn ern Sweet Orange 
2... aus . Extract of Carnation 
Keks HET Oil of Jasmin 
TERETE ES eene e constet “ '" Bergamot 
h MPA Ho tee yn USS ute eo" Ylang 
CWI TIE ie a: * “ Cloves 
Te SIERT * * Ceylon Cinnamon 
Een * * White Rose (synthet.) 
nr * * Neroli bitter 
10. . . cvs ie) ASERRSEEST er * “ Cananga 
11.2.2000 ritchie see * “ Petit grain 
12...... TERCEROS * « Thyme 
KO a E * *" Rosemary 
14 (least pleasant) ........ eese * '"* Geranium 


It is interesting to note that this rank order agrees very 
highly with that determined.by the mere summing of the 
ranks assigned to the odors by the different observers. The 
correlation between the two rank orders is .98 by the Spear- 
man formula. It is clear that the summing of ranks, whether 
weighted or not, introduces a large source of error when 
these ranks are considered to represent, as in this case, 
serial position with respect to an intensive continuum. The 
same source of error is present, however, in the use of 
Spearman’s rank correlation formula, and this formula 
has nevertheless been of great value of psychology. 

It is clear that application of Spearman’s method to 
these data indicates that olfactory stimuli may be consid- 
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ered to have general hedonic values, makes it possible to 
determine these values in the case of individual odors, and 
shows that these values are closely approximated by the 
average hedonic tone of the odors. It follows, from the 
considerations mentioned at the beginning of this section, 
that the data are consistent with the existence of a general 
relation between olfactory substances and hedonic tone, and 
that this relation is approximated with considerable ac- 
curacy by the co-variation of these substances and of aver- 
age hedonic tone. Whether a similar state of affairs obtains 
with respect to all stimuli cannot at present be decided. An 
as yet unpublished investigation by Mr. E. J. Ludvigh, 
however, shows that it does obtain in the case of colors. 
There is consequently some likelihood that further investi- 
gation will show the legitimacy of inferring that observed 
co-variations between stimulus and average hedonic tone are 
close approximations of general relations between such 
variables, and that individual divergencies from these co- 
variations are due to the operation of determinants of 
hedonic tone other than the primary stimulus. 
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Chapter V 


Hedonic Tone in Relation to Secondary 
External Stimuli 


As was pointed out at the beginning of the preceding 
chapter, phenomena are dependent not only upon the stim- 
uli which they represent cognitively, upon primary stimuli, 
but upon a variety of other stimuli, both present and past, 
upon secondary stimuli, It is my purpose in the present 
chapter to discuss the relation of hedonic tone to such 
secondary stimuli. 


SIMULTANEOUS SECONDARY STIMULI 


Although the work of the Gestalt school makes it quite 
likely that a phenomenon depends upon the entire constella- 
tion of physiologically effective stimuli, and consequently 
upon all secondary stimuli, it is clear that the degree of 


. dependence may vary markedly from one secondary stim- 


ulus to another. For clarity of exposition I shall distin- 
guish between secondary stimuli known to affect the sensory 
characteristics of a phenomenon (e.g., stimuli inducing con- 
trast), and secondary stimuli not known to have such an | 
effect on a phenomenon. à 

Concerning the relation between hedonic tone and sec- 
ondary stimuli of the former type, our information is 
limited to data secured by y. Allesch. Among the experi- 
ments described in his important article on the ‘‘Appear- 
ance of colors” is one in which colors were presented for 
aesthetic description on 24 different grey backgrounds. 
The contrast effect of the background with respect to bril- 
liance was in each case compensated by an appropriate 
addition of black or white to the primary stimulus. Von 
Allesch found that descriptions of a color varied greatly 
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as thë background was changed. Thus a yellowish green 
was described as “thin and uncouth” with one background, 
“fresh and cool” with another, “brilliant” with a third, and 
“heavy” with a fourth. The observer also reported dif- 
ferences in hue. With one background the color was yellow- 
ish, with another greenish. As to hedonic tone, v. Allesch 
unfortunately did not instruct his observers to report it. In 
the case of certain backgrounds, however, reference was 
made to hedonic tone and these references showed marked 
variation of hedonic tone with variation of background. 
With one background, the observer reported, ““The favor- 
able impression is even stronger,” with another, “Now the 
color is expressionless, indifferent, but also cold and re- 
pelling," with a third the color was said to have become 
"almost repulsive.” It seems clear that if the experiment 
were repeated—as it most certainly ought to be—with 
specific instructions to report in terms of hedonic tone, the 
results would demonstrate a marked dependence of hedonic 
tone upon secondary stimuli which affect the sensory charac- 
teristics of the focal phenomenon. 

With respect to the relation of hedonic tone to secondary 
stimuli affecting but little—if at all—the sensory charac- 
teristics of the focal phenomenon, the most important source 
of evidence is the work on the relation of hedonic tone to 
attention. In his “Psychologie des sentiments" Ribot wrote: 
"It is certain that an intense mono-ideaism, a profound 
concentration of attention, a fanatical exaltation, can pro- 
duce a temporary or permanent analgesia. Many soldiers, 
in the fire of battle, have not felt their wounds. Pascal, 
deep in his problems, escaped neuralgia. The Aissaouas, 
the Fakirs, certain Lamas of Thibet, tear and wound them- 
selves, proof against pain by their delirium, and one cannot 
doubt that many of the martyrs in the midst of tortures have 
felt only a state of rapture. In certain forms of mental 
alienation (maniacal excitation, melancholia, idiocy, etc.), 
this spontaneous analgesia is frequent and is produced under 
extraordinary forms. One finds numerous examples of these 
in special works. One person chews glass in his mouth for 
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a half hour without feeling any ill result. Another? in a 
quarrel, breaks a leg, a fragment of the tibia is pushed 
through the outside skin; he does not cease to pursue the 
object of his anger, then he seats himself at table to eat, 
while his face does not reveal the slightest suffering. Very 
numerous are those who by intention or by accident plunge 
an arm into boiling water, lean on a red hot stove; the skin 
falls in pieces while they do not appear to be upset. An 
enumeration of analogous facts would be endless." ? This 
passage obviously suggests a close relationship between he- 
donic tone and attention. It does not, however, prove this 
close relationship. The cases mentioned might well have 
involved not marginal pain, but lack of pain due to a form 
of inhibition similar to that found in hysterical anaesthesis. 
In order to secure reliable evidence concerning the relation 
of hedonic tone to attention it is necessary to turn to the 
experimental literature. 

A certain amount of relevant evidence was secured by 
Yokoyama in the experiment mentioned in Chapter 3 in 
connection with hedonic summation? In a first part of the 
experiment, Yokoyama arranged 49 color forms (7 colors 
combined with 7 forms) into 7 series, in each of which color 
varied and form was constant. In the case of each series he 
determined the hedonic rank order of the 7 colors by the 
method of paired comparison, instructing his observers to 
attend to the colors. He then compared, in the case of 
each observer, the rank orders of the colors in the 7 
series. The results showed that these rank orders were 
extremely similar for all 7 series, i.e., for all 7 forms. 
Stated in terms of percentage of agreement, according to 
which 100 represents complete agreement and — 100 com- 
plete disagreement, the rank orders showed an average 
agreement of 87.9%, with an M.V. of 3.9. In a second 
part of the experiment, Yokoyama followed exactly the 
same procedure except that the 7 series of stimuli were so 
constituted that in each series color was constant while form 
varied. The observers, furthermore, were instructed to 
attend to form. The results showed in the case of the 
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various observers a high agreement between the rank orders 
of the forms in all 7 series. The average agreement, stated 
in percentage of agreement, was 88.19%, with an M.V. of 
3.7. Yokoyama concluded as follows: “When color-forms 
are presented for affective comparison of colors only, the 
forms have practically no influence upon the preferential 
order of these colors, provided the observer’s attitude re- 
mains constant throughout the task, and color similarly has 
practically no effect upon form.” * 

Y okoyama's results certainly point to a dependence of 
hedonic tone upon attention, but they are not conclusive be- 
cause they do not allow direct comparison of the hedonic 
values of colors or forms when “attended to" with their 
values when “attended from." In an experiment published 
in 1923, M. Meenes sought to carry out such direct com- 
parison in the case of colors.’ Using the method of paired 
comparison he determined for each of three observers the 
relative hedonic values of 21 binary combinations of 6 colors 
(all possible combinations including those of each color with 
itself) in each of 3 distinct sets of observations. In all 3 
sets of observations, the pairs of binary combinations were 
presented for comparison with one binary combination above 
the other. In one set of observations, the observers were 
instructed to attend to the left members of each binary com- 
bination, in another set of observations to the right 
members of each binary combination; in a third set of ob- 
servations, to both members. The table below shows for 
each of the three observers the m.v.'s of the averages of the 
frequencies of preference of the 6 binary combinations into 
which each of the 6 colors entered (a) when these colors 
were “attended to," (b) when they were "attended from,” 
and (c) when they were attended to in conjunction with 
the other color of the binary combination. Thus in the case 
of colors “attended to," the table indicates the m.v. of the 
6 averages constituted by averaging in the case of each 
color “attended to" the 6 frequencies with which were 
preferred the 6 binary combinations involving this "at- 


tended to" color. 
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Taste XXXIII ó 
For color when 
both colors of 


For color For color combination are 
Observer “attended to" “attended from" attended to 
Ba 7.37 1.23 4.09 
Y 6.65 2.07 6.38 
Bi 8.89 0.43 5.58 


It will be noticed that the m.v.'s are for all observers great- 
est for colors "attended to" and least for colors “attended 
from." This implies that the averages of the frequencies of 
preference of the 6 binary combinations involving a given 
"attended to" color show the greatest dispersion; those of 
the binary combinations involving a given "attended from" 
color the least dispersion. It follows clearly that the effect 
of colors upon the frequency of preference of the binary 
combinations into which they enter is greatest when these 
colors are “attended to” and least when they are "attended 
from." Meenes consequently concluded: “In paired com- 
parisons of colors affective judgments are conditioned pre- 
dominantly upon the colors attended to. Colors attended 
from, but presented with the colors attended to, have at 
most but slight effect upon the judgments." ® 

How far may this conclusion be generalized? Appar- 
ently not far beyond the field of color-pairs. In 1906, Keith 
published an investigation of the mutual inlluence, with 
respect to hedonic tone, of simultaneous stimulation of dif- 
ferent classes of sense-organs. For each of two observers 
he determined by the method of single stimuli (scale of 1 
to 7) the hedonic values of 28 colors, 27 tone-combinations, 
14 touch-stimuli applied by the experimenter (passive), and 
the same 14 touch-stimuli applied by the observer (active), 
under two different conditions, namely when presented singly 
and when presented in pairs consisting of members affecting 
different sense organs. Thus, for instance, the hedonic value 
of the 28 colors was determined when they were presented 
alone, and also when paired with tones, active touches and 
passive touches. "The results of this experiment are given 
in the table below, copied from Keith. 
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Avg. 
Stand- % of judgments Av. + or — influ- 
Obs. F ard Raised Lowered Not affected ence on each 
] Colors. re 435 28 596 11.9 (Colors) — .26 
Tones; 2 re 433 16 7 37 6 (Tones) — .74 
2 Colors een 435. 32 53 13 (Colors) — .13 
A. Touches ... 455 34 62 3 (A.T.) — .38 
3 Colors ra i 57.125 16 (Colors) + .40 
P. Touches BT, 023 25 (PR. T. + .30 
4 Tones aa j 68 24 2 (Tones) + .45 
A. Touches ... 455 64 32 3 (A.T.) + 23 
5 "Tones... 2339 4.33. 2021. 17 10 (Tones) + .52 
P. Touches ... 456 42 34 23 (PT) + 14 
Obs. M 
1 Colors ives 44 23 59 17 (Colors) — .29 
Tones ne 4:20... 2 6 581 6 (Tones) — 1.08 
2 Colors m 444 58 24 17 (Colors) + .43 
A. Touches ... 4.24 54 43 L5 TAT) PB 
3 Colors Saar 44 71 13 15 (Colors) + .72 
P. Touches ... 5.14 43 17 39 (P.T:) == .26 
4 Tones. Warst 420 99 2 5 (Tone) +1.71 
A. Touches ... 4.24 63 36 2, CAS ee nM 


The numerals in the first column refer to various com- 
binations of two classes of stimuli. Thus No. 1 refers to 
the combination of tones and colors. In the case of each 
numeral the column marked “average standard” gives the 
average hedonic value of each of the two classes of stimuli 
when each stimulus was presented singly. The last column 
gives the change in hedonic value of each of these classes 
when the stimuli were paired with members of the other 
class. The three intermediate columns give for each class 
the percentage of judgments raised, lowered and unchanged 
from the first mode of presentation to the second. It is 
unfortunate that the author does not give us data to evalu- 
ate the significance of the shifts in hedonic value. In many 
cases, however, the shifts are so marked that they can hardly 
be ascribed to chance factors. It seems reasonable, there- 
fore, to accept the author’s conclusion that “our apprecia- 
tion of each of several stimuli in combination is different 
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from our appreciation of the same stimuli when taken 
separately." ® 

This conclusion in turn points to a further conclusion 
more clearly related to our problem. Keith’s account of 
his experiment is very sketchy, and he does not mention the 
attentive attitude of his observers. It seems obvious, how- 
ever, that when an observer was judging one of two stimuli 
in combination, he was attending to the one judged, and 
not to the other. The other stimulus, then, must have 
been "attended from"— secondary. This other stimulus, 
however, was clearly operative as a partial determinant of 
the hedonic value of the primary stimulus. It follows that 
the hedonic value of a stimulus "attended to" is in some 
cases altered by the presence of a stimulus "attended from," 
and consequently that the conclusion of Meenes will not 
bear complete generalization. 

It is obvious that further work is required on the rela- 
tion of hedonic tone to simultaneous secondary stimuli. The 
data above, however, make it possible even now to describe 
this relationship in very general terms. The hedonic tone 
of a phenomenon is markedly dependent upon secondary 
stimuli which affect its sensory characteristics (v. Allesch). 
In the case of secondary stimuli which do not have such a 
sensory effect, hedonic tone is sometimes markedly depend- 
ent upon the secondary stimuli (Keith), sometimes little if 
at all (Yokoyama, Meenes). 


Pasr SEcoNpARY STIMULI 


Successive Contrast. —The problem of successive he- 
donic contrast has in the past given rise to much disagree- 
ment. For Fechner, such contrast was a special case of a 
more general law applying to both simultaneous and suc- 
cessive events. "This general law was as follows: “That 
which gives pleasure gives more pleasure the more it enters 
into contrast with sources of displeasure or of lesser pleas- 
ure; and a corresponding proposition holds for that which 
gives displeasure.” ° For this law to hold, however, certain 
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conditions had to be fulfilled: (a) the experiences involved 
had to be appreciably different with respect to hedonic value; 
(b) the two factors had to bear a certain resemblance to 
each other; (c) in the case of successive impressions, only 
the second could be affected by contrast. Fechner ascribed 
to the non-satisfaction of condition b the fact that contrast 
did not hold between experiences of different modalities. 
Lehmann,” one of the eminent authorities on feeling in the 
early 1900's, accepted Fechner's law insofar as it related to 
successive contrast. In his treatise on feeling he wrote: 
“The feeling aroused by a given stimulus is dependent upon 
previous conditions inasmuch as the feeling either becomes 
weaker or changes into its opposite when a stronger feeling 
of the same type has preceded it." As early as 1895, on the 
other hand, Marshall—also an authority on feeling—denied 
the validity of Fechner’s law of contrast. He wrote: "I am 
not able to follow Fechner and other thinkers of authority 
in holding that there is a law of contrast for pleasure and 
pain per se apart from the contents to which the algedonic 
qualities are attached." * Three years later the same view 
was put forth by W. Wirth. ‘‘Perceptual contrast," he said, 
“is the result of a discrepancy between an apperception and 
the (unchanged) sensation upon which it is based. Feelings 
cannot ‘seem’ to be weaker or stronger, since there is no 
substratum with which to compare them. However, when 
perceptions contrast, the feeling is different from what it 
would have been without contrast. When our attention is 
on the objects, we speak of perceptual contrast; when con- 
trasting objects are so related as to arouse strong feelings 
of opposed quality, we speak of affective contrast.” ?? 

In spite of this disagreement it was not until 1914, with 
the publication of a research by Bacon, Rood and Washburn, 
that experimental data became available concerning the prob- 
lem of hedonic contrast. These investigators first made 
each of 84 observers pick from 90 Bradley colors 6 which 
were extremely disagreeable, and 6 which were extremely 
pleasant. The investigators then chose from the remaining 
colors 18, including an equal number of saturated colors, 
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tints and shades. “These eighteen colors were shown to 
the observer, one at a time, on a white ground. Between the 
showing of each color and that of the next, one of the pleas- 
ant colors selected by the observer was shown. As each 
color was presented, the observer was asked to express her 
judgment of its pleasantness or unpleasantness by using one 


of the numbers from 1 to 7 in the usual way. When all of- 


the eighteen colors had been shown, each preceded by one 
of the very pleasant colors, the experiment was continued 
without pause and the same eighteen colors were again pre- 
sented in a different order, each this time preceded by one 
of the very unpleasant colors chosen by the observer. . . . 
In order to equalize fatigue conditions, with other observers 
the colors were first presented, preceded by the unpleasant 
colors and later preceded by the pleasant ones." '* 

One group of observers, 47 in number, worked with 
knowledge of the problem. Of this group, there were 30 
to whom the unpleasant stimuli were given first. For these 
observers the investigators point out, hedonic contrast, if 
operative, should have brought about a lowering of the 
hedonic values of the colors on their second presentation. 
The results showed that of these 30 observers, 14 had more 
judgments lowered on the second presentation than were 
raised, 5 of the 14 having more judgments lowered than 
were either unchanged or raised. Eleven of the observers, 
on the othér hand, had more judgments raised on the second 
W dx than were lowered, 5 of these 11 having more 
lowered than were either unchanged or raised. The in- 
vestigators concluded that in the case of the observers work- 
ing with knowledge, no contrast-effect is demonstrated by 
the results. 

Another group of observers, 37 in number, worked with- 
out knowledge. In the case of this group, 11 of 12 ob- 
severs to whom the unpleasant stimuli were given first and 
for whom contrast should consequently have lowered he- 
donie values on the second presentation, showed more he- 
donic values lowered on the second presentation than were 
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either raised or left unchanged. The individual results for 
these observers are given below: 


Taste XXXV 
No. of Judgments 


Observer Lowered Raised Unchanged 

1 12 2 4 

2 12 0 6. 

3 11 1 6 

+ 16 0 2 

5 15 0 3 

6 8 2 8 

7 11 0 7 

8 11 0 7 

9 18 0 0 
10 13 0 5 
11 13 0 5 
12 16 0 2 


Twenty-five of the observers working without knowl- 
edge were shown the pleasant inducing stimuli first. Ins , 
this case, the effect of contrast should have been to raise the 
values of the colors on the second presentation. Twenty- 
three of these twenty-five observers had more hedonic values 
raised on the second presentation than lowered, and of these 
twenty-three, twelve had more hedonic values raised on the 
second presentation than were either lowered or left un- 
changed. Two of the twenty-five observers had more he- 
donic values lowered than were either raised or left 
unchanged. The investigators concluded that in the ‘ease 
of observers working without knowledge, the results demon- 
strate with certainty the influence of hedonic contrast. They 
formulated the law of hedonic contrast as follows: “The 
pleasure of an agreeable experience is heightened, if it is 
preceded by a disagreeable experience, and an impression in 
itself unpleasant may be felt as pleasant if a more unpleas- 
ant state has been its antecedent. In like manner unpleasant- 
ness may be heightened or even created through coget 
with a preceding agreeable affective state.” " " 

The law of contrast formulated by Miss Washburn—as 

\ ? 


i 


* 


* 
£ Py 
T 


226 RELATION TO SECONDARY STIMULI 


indeed all preceding laws of contrast—makes the hedonic 
tone corresponding to a stimulus depend upon the hedonic 
tone corresponding to the immediately preceding stimulus. 
It is a law of “individual contrast.” In 1914, it was natural 
to consider such a law as the only possible description of 
the facts. With the rise of the Gestalt school, however, 
this situation became altered. In his article on hedonic 
contrast published in 1929, A. J. Harris pointed out that 
Miss Washburn’s results could be equally well described 
by two very different laws, her own law of individual con- 
trast or a law of “mass contrast" in which the hedonic tone 
corresponding to a primary stimulus is considered to depend 
upon the hedonic tone corresponding to all preceding stimuli 
subjectively related to the primary stimulus." In order to 
establish which of these laws is the more adequate, he sought 
to find out whether or not “in an experiment involving a 
contrast effect, the different judgments upon a single stim- 
ulus vary in a definite way with the affective value of the 
"immediately preceding experience." " Harris’ technique 
was very similar to that of Miss Washburn. Ninety Mil- 
ton-Bradley colors were first shown each observer with the 
request that he select the 10 most pleasant and the 10 least 
pleasant. This gave a P (pleasant) determining series and 
an U (unpleasant) determining series for each observer. 
From the colors which had not been selected by any of the 
observers Harris chose a test series consisting of 20 colors. 
The experiment was divided into two parts, separated by 
three weeks. For two observers (Se and Ki) Part I in- 
volved presentation of the test series mingled with the U 
determining series, while Part II involved presentation of 
the test series mingled with the P determining series. For 
the other two observers (Ob and Tu) the test series was 
mingled with the P determining series in Part I, with the 
U determining series in Part II. In both parts the order of 
presentation was such that every determining stimulus was 
followed once by each of the test stimuli. The instructions 
to the observers called for absolute judgments of hedonic 
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tone in terms of a scale running from — 3 (very unpleasant) 
to 4- 3 (very pleasant). 

“The results from each O were treated separately. 
From the judgments made on the determiners the average 
affective value of each determiner was found, and the deter- 
miners were arranged in rank order of pleasantness. Every 
test stimulus was presented once after each of the deter- 
miners, so the average affective value of the test stimuli fol- 
lowing a determining stimulus could be made the basis for 
comparing the effect of various determiners on the affective 
value of the test stimuli. "The results for each O in Part I 
are shown in Fig. 45. If contrast is an individual effect, 
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Fic. 45 
Average Value of the Test Colors Following the Different Determiners 
(From Harris) 


in the sense of depending solely on the immediately pre- 
ceding experience, the average value of the test colors fol- 
lowing the least pleasant determiners, those on the left, 
should be higher than the average value following the most 
pleasant determiners, those on the right. The results show 
no such tendency.” Similar treatment of the results in 
Part II likewise failed to show evidence of contrast-effects 
by individual determining stimuli. When, on the other hand, 
the average hedonic tone corresponding to the test colors 
for the whole of Part I was compared to that for the whole 
of Part II, it was found that the average was distinctly 
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' UR, MS UN 
higher when the test colors were combined with an U de- — 
termining series than when they were combined with a P — 


determining series. (Cf. table below i -g 


* Tame, XXXVI x 
Showing the Difference in the Average Value of*the Test Colors 3 
] . When the Determining, Colors are Changed 


E. ian e Test average » Test average 

4 a C after after " 
Bu P determining - U determining 

> fe series serfes A 
Tu 0.15 0.50 
Ob — 0.97 « "s 0.02 
Ki 0.69 E73 
Se 0.01 u 1:42." á 


It was further found that the shift of the average in the 
case of the different observers was practically proportional , - 
to the difference between the average hedonic tone cor- _ 
responding to the two determining series for these observers- 

(cf. Fig. below). y 
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It is clear from these results that hedonic contrast is 
not a relation between the hedonic tone corresponding to — 
a present stimulus and that corresponding to an immedi- 
ately preceding stimulus, but one which involves the hedonic 
tone corresponding to a whole group of preceding stimuli. — 
As Harris has aptly put it, there is no individual hedonic 
contrast, but only mass hedonic contrast. This mass con- - 


u 
* 


-_ 
st. 
$ 


SUCCESSIVE CONTRAST ^" 229 
s * 


trast seems best described for the present by the following 
law: T'he hedonic tone corresponding to a present stimulus 
varies conversely with the sum of.hedonic tone correspond- 
ing to those past stimuli whose phenomenal correlates con- 
stitute with the phenomenal correlate of the present stimu- 
lus a unitary temporal group.” 

This formulation of the law of contrast, though more 
accurate than earlier formulations, is still rather equivocal. 
What determines that a given set of phenoména shall con- 
stitute a *ünitary temporal group"? A complete answer to 
this question must wait upon further experimentation. Al- 
though it would be of great practical importance to know 
the effect of instructions and of "attitudes" on the consti- 
tution of “unitary temporal groups," such information is 
completely lacking. A partial answer to the question, how- 
ever, is even now possible. In the first place, the experiment 
of Harris shows that a series of odors experienced under 
the same general conditions—in the same room, at the same 
hour of the day, in the presence of the same experimenter 

.and under the same instructions—does indeed constitute 
such a unitary group. In the second place, a further experi- 


ment by Mr: Harris throws considerable light on member- - 


ship in a single modality as a condition of membership in . - 
a “unitary temporal group." The technique in this second“ 
experiment was much the same as in the first.* The observers 


gave absolute hedonic judgments on a test series of 20 col- 
ors under two different sets of conditions. In one case the 
colors weré intermingled with nine pleasant odors; in the 
other they were intermingled with nine unpleasant odors. 
In the case of a few observers the average hedonic tone cor- 
responding to the colors shifted significantly in the direction 
of contrast; in the case of a few it shifted significantly 
in the opposite direction, which we may term that of assimi- 
lation. For the majority of observers, finally, there was no 
shift which could be considered statistically significant. 
These results are unfortunately not clear-cut, as were those 
of the experiment described above. They certainly warrant 
the conclusion, however, that "affective contrast does not 


= 
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generally occur between experiences as different as visual 
and olfactory experiences." It follows that membership 
in a single sense-modality is a condition favorable, though 
not absolutely necessary, to the constitution of a “unitary 
temporal group” in the sense in which this expression is used 
in the law of contrast. f 

My own work, finally, throws light on temporal proxim- 
ity as a possible condition of membership in a “unitary tem- 
poral group.” *! In a first experiment I ascertained the dif- 
ference in the hedonic tone corresponding to a set of 21 
olfactory stimuli under two different conditions: First, after 
frequent stimulation with the 10 least pleasant members 
of the set, and then after frequent stimulation with the 10 
most pleasant members of the set. The procedure, in the 


case of each of three observers, was essentially as follows: 


For five experimental hours, distributed over two weeks, the 
observer was made to judge the hedonic tone of the 10 
odors which, on the basis of past information, were known 
to be the least pleasant to him (U determining series). The 
method of presentation was that of paired comparison, but 
the observer was required not only to state which odor of 
each pair was the more pleasant, but also whether each 


odor was pleasant, indifferent or unpleasant. As the pur- - 
pose of this part of the experiment, which I shall call © 


Part 1, was merely to influence the subsequent judgments 
of the observer, no use was made of the data. Part 2, 
which began two days after the close of Part 1, was similar 
to the latter, except that all 21 stimuli (Test Series) were 
presented for judgment. In treating the data from Part 2, 
the relative judgments were disregarded. From the abso- 
lute judgments there was computed for each stimulus a 
"percentage of pleasantness" P, defined by the equation 
P= 100 (p + i/2) / (p +i + u), in which p stands for the 
number of "pleasant" judgments elicited by the stimulus, 
i for the number of indifferent judgments, and u for the num- 
ber of unpleasant judgments. Part 3, which followed Part 
2 after an interval of about two weeks, was identical with 
Part 1, except that the 10 stimuli presented in order to 
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influence the subsequent judgments of the observer were the 
10 known to be most pleasant to him (P Determining 
Series). Part 4, which began two days after the close of 
Part 3, was identical with Part 2. The chronological dis- 
tribution of the experimental hours during this experiment 
is indicated in the figure below for one of the observers. 
The distribution for the two other observers was practically 
identical. 


Pert 1 Pet2  . Pert 3 Part 4 
&. CU Det. Ser) (Test Ser.) (P Det. Ser.) (Test Ser.) 
Experi- 
meta EE EEE EEE EE EEE EEE EEE E 
b ea 
Days 0 10 20 30 40 50 60 
4 : Fic. 47 ‘al 


4 


Ec. 
The results of this experiment are shown in the table 
and figure below. The table gives for each observer the 


Taste XXXVII 


Part 2 Part 4 
e (After Unpleasant (After Pleasant 
[0] 1 Determination) Determination) 
Bu. 32% : " 73% 
De 33% 14% 
Ka 65%. 38% 


average of the percentages of pleasantness of the 21 stimuli 
in Part 2 and the corresponding average for Part 4. The 
figure gives for the three observers the percentages of 
pleasantness of the individual stimuli in Parts 2 and 4. The 
abscissae represent ranks of the stimuli as determined by 
their respective percentages of pleasantness in Part 2. The 
ordinates represent percentages of pleasantness. It is clear 
from both the tables and the figure that the hedonic tone 
of the 21 olfactory stimuli was greater—more pleasant— 
two days after the close of the U determining series than it 
was two days after the close of the P determining series. 
The shift in hedonic tone of the 21 olfactory stimuli 
in the experiment above conforms to the law of contrast. 


, 
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This conformity, however, might be misleading, for the shift 
might be due wholly to a tendency for stimuli to become 
less pleasant upon repetition. In order to guard against 
this possibility, a second experiment was performed. The 
hedonic tone of 21 olfactory stimuli was determined for 
three new observers as in Part 2 of the experiment above. 
The observers were then stimulated for five experimental 
hours with the 10 least pleasant of these olfactory stimuli. 
Two days later the hedonic tone of the 21 olfactory stimuli 
was again determined. The results are indicated in the 
table below. It is clear that here there is for all observers 


Taste XXXVIII 


Part 1 Part 3 
(No previous (Previous Determination 
Observer Determination) with U stimuli) 
Me 32% 4496 
Vo 53% 58% 
Ze 49% 58% 


a shift in the hedonic tone of the 21 olfactory stimuli— 
of the “Test” stimuli—which is in an opposite direction 
from that observed in the first experiment, but which again 
conforms with the law of contrast. It is safe to infer that 
the shifts in both experiments are instances of hedonic 
contrast. 

This being so, it is clear that the experiments throw 
light on the relation of temporal proximity to membership 
in a “unitary temporal group.” In both experiments the 
stimuli inducing contrast were not intermingled with the 
stimuli of the Test Series, but were presented from two to 
fourteen days earlier. The experiments show, therefore, 
that past phenomena may enter into a “unitary temporal 
group” with a present phenomenon even though they have 
preceded it by two days, and perhaps even though they 
have preceded it by as much as fourteen days. "Temporal 
proximity, then, is not a condition for membership in a 
“unitary temporal group.” Indeed, if we consider the re- 
sults above in the light of what we know of the curve of 
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forgetting, it seems likely that the mere interval of time 
between past and present phenomena is in no way a fac- 
tor in determining membership in a “unitary temporal 
group," but. that such membership persists indefinitely 
until broken up by contrary phenomenal groupings. Before 
"asserting this latter proposition, however, it will be neces- 
sary to have evidence from experiments involving time- 
intervals of a month or more. 

The law of hedonic contrast, in the form in which it 
has been stated above, accounts for a number of hitherto 
unrelated facts in the psychology of hedonic tone. A first 
such fact is the relativity of so-called "absolute" hedonic 
judgments. So obvious is this relativity that Titchener uses, 
for the method involving such judgments, the name Serial 
Method, and warns the reader that, “if the method is to 
be valid, O must keep in mind the serial nature of the im- 
pressions . . . the affective curve in this case is no more 
absolute than are the curves of the preceding experiment 
(by the Method of Paired Comparisons)." ® Not only 
does the law of contrast imply such a relativity; it further 
implies the particular form which this relativity will take. 
A second fact which can be considered as a consequence 
of the law of contrast is that almost all sensory modalties 
—indeed, the only possible exception seems to be pain— 
involve both pleasant and unpleasant qualities." This fact, | 
so familiar as usually to escape mention, clearly follows from 
the law of contrast in view of the introspective unitariness 
of modalities. A third fact which can be subsumed under 
the law of contrast, finally, is the circumstance that experi- 
ments with absolute hedonic judgments never seem to in- 
volve pleasantness alone or unpleasantness alone, but both 
these qualities in comparable proportions.? G. B. Phelan, 
for instance, in an experiment involving a very large num- 
ber of stimuli belonging to several modalities, found that, 
of the total number of feelings reported, 55% were pleas- 
ant and 45% were unpleasant? Phelan attributes this 
distribution to the selection of stimuli: "These percent- 
ages," he writes, do not express a general rule; it is merely 
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a situation of fact. The different frequencies evidently de- 
pend upon the stimuli chosen for the experiments." Al- ` 
though I should never venture to question the importance 
of the stimulus as a partial determinant of hedonic tone, 
I am inclined to see in results such as these the operation 
not only of the stimulus, but of the law of hedonic contrast. 
Before leaving the topic of hedonic contrast I should 
like to point out that laws formally identical with that of 
hedonic contrast are applicable to many other psychological 
variables. Wever and Zener, for instance, have shown that, 
when observers are made to judge a set of weights in terms 
of the categories “heavy,” “medium” and "light," they soon 
distribute the categories fairly evenly over the scale, calling 
the heavier weights “heavy” and the lighter weights 
“light.” *8 Truman and Wever have shown that, with a 
shift of the range of stimulation, there occurs a shift in 
the application of the categories "high," “medium” and 
"low" to sets of auditory stimuli? Volkmann, using audi- 
tory intensities and lengths of lines as stimulus-variables, 
has shown that judgments in terms of various sets of abso- 
lute categories distribute fairly evenly over the range of 
stimuli which happens to be in use. These findings have 
been interpreted by the experimenters as indicating the 
dependence of absolute judgments on what Wever and 
Zener have called an “absolute series,” i. e., "the mental 
formation which represents the O's conception of the stim- 
uli as a series—the O's organized body of knowledge about | 
the arrangement of stimulus-magnitudes." * If emphasis 
be less methodological, if the judgments be considered not 
as ends in themselves, but as means of measuring psycho- 
logical variables, all of these findings may equally well 
be interpreted as instances of laws formally identical with 
the law of hedonic contrast. This fact suggests that hedonic 
tone is closely akin to other psychological variables, such 
as length, loudness and weight, and that the physiological 
basis of hedonic tone is probably of the same general type 
as the physiological basis of these other variables. 
Successive Assimilation.—In discussing the law of con- 
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mad 
trast I Mentioned that Harris, presenting to his observers 
a series of colors intermingled with a series of odors, found 
in certain cases that the hedonic tone of the colors was sig- 
nificantly shifted by the odors in a direction opposite to 
that of contrast—in the direction of assimilation. The col- 
ors were judged more pleasant when mingled with pleas- 
ant odors than when mingled with unpleasant odors. Such 
assimilative shifts had been observed before— witness 
Ziehen's doctrine of hedonic “irradiation” **—but observa- | 
tion had been too casual to yield data on their conditions. 
In Harris’ experiment, however, the observers were re- 
quired to give detailed introspective reports, and these re- 
ports shed considerable light on the conditions of hedonic 
assimilation. Of the six observers who yielded assimilative 
shifts which were statistically significant, five reported that 
the odors aroused definite "general states" or moods. In 
the case of the sixth, the difference between pleasant and un- 
pleasant odors was greater than for any other observer, a 
fact which suggested that his negative report concerning 
moods might have been in error. Harris concluded tenta- 
tively that hedonic assimilation occurs when stimuli of one 
modality are judged during the prevalence of a definitely 
pleasant or unpleasant mood aroused by hedonically ex- 
treme stimuli of a different modality.?? 

This conclusion is well in accord with an incidental ob- 
servation of P. T. Young.” In an experiment on the con- 
stancy of hedonic judgments, Young required his observers 
to judge the hedonic value of 33 olfactory stimuli on 12 
successive days. The judgments were in terms of an abso- 
lute scale, extending from — 5 (very great displeasure) to 
+5 (very great pleasure). On the fourth day one of the 
observers was "distinctly in a U mood. She was dull, cross, 
and her general behavior corresponded to the verbal res 
port of mood." On this day the algebraic sum of her 
hedonic judgments on the 33 stimuli was — 78, whereas on 
all the 11 other days it varied from — 58 to — 20, with 
a mean at — 35. Young concludes: “The writer hesitates 
to interpret the result, but the fact is clear that a distinctly 
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er 
d 
U mood on day 4 coincided with a decided swing "toward 
U affective judgments.” * 

It seems likely, then, that Harris' conclusion is; in the 
main, correct. His conclusion cannot, however, be consid- 
ered a definite statement of the conditions of hedonic assimi- 
lation. The concept mood is too ill-defined to be used in 
formulating a psychological law. There is need of further 
experimentation in order to establish the conditions of 
hedonic assimilation in terms of stimuli and instructions. 

Sensitization and Adaptation with Consecutive Repe- 
tition.—In discussing the relation of hedonic tone to stimu- 
lation, Fechner equated consecutive repetition to duration. 
Continuous stimulation, he pointed out, resulted in an in- 
crease of pleasantness or of unpleasantness to a maximum, 
followed by a gradual decrease and ultimately by a change of 
pleasantness to unpleasantness or of unpleasantness to 
pleasantness. This variation of hedonic tone, however, 
could also be produced by repeated stimulation, provided 
only that the intervals between applications of the stimulus 
were not long enough to allow complete recovery from the 
effects of previous stimulation. , 

The dependence of hedonic sensitization and adapta- 
tion upon consecutive repetition receives a certain support 
from two recent experiments. The first, performed by 
M. F. Washburn, M. S. Child and T. M. Abel, involved 
repetition of musical themes five times in rapid succession." 
The duration of the themes was about one minute, and the 
interval between successive presentations was 30 seconds. 
After each audition the observers—there were 220 in all 
—recorded the hedonic tone of their experience in terms 
of an absolute scale of 5 degrees. Four types of themes 
were used, namely "severely classical," "serious popular 
classical,” “easy popular classical” and “popular.” Two 
themes of each type were used with each observer. The re- 
sults are shown below in graphical form (the graph was 
drawn by the writer from data in the article under consid- 
eration). In the case of each of the four types of themes 
there is shown, for each audition, the number of observers 
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e . 4 
who experienced at that audition the greatest degree of en- 
joyment from either of the two themes." It is clear that 


Number of Observers 


rd 
Auditions 
Fic. 49 
(Data from Washburn, Child and Abel) 


these results may be interpreted to show hedonic sensitiza- 
tion followed by adaptation, provided that one assume that 
for classical themes more repetition is needed to reach maxi- 
mal pleasantness than for popular music. 
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The second experiment which supports the view of 
Fechner concerning the effects of consecutive repetition, is 
by E. M. Verveer, H. Barry, Jr., and W. A. Bousfield.” 
In this experiment the observers (26 in all) were given ten 
consecutive auditions of jazz records. Auditions 1 to 4 
and 6 to 9 were of one record (fatigue record) ; auditións 
5 to 10 were of another record (control record). After a 
week's interval the same procedure was repeated with the 
same observers. Immediately after each audition the ob- 
servers rated their enjoyment of the experience on a scale 
of — 10 (maximal unpleasantness) to + 10 (maximal pleas- 
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Fic. 50 
(From Verveer, Barry and Bousfield) 


antness). The results for all 26 observers are indicated on 
the graph above, in which abscissae represent successive 
auditions, and ordinates average degrees of hedonic tone. 
It will be seen that the hedonic value of the control record 
does not vary appreciably, while that of the fatigue record 
at each sitting varies through a maximum and then de- 
creases below indifference in complete accord with the view 
propounded by Fechner. TN 

An experiment by A. Karsten, however, indicates that, 
no matter how frequent the occurrence ‘of sensitization and 
adaptation with consecutive repetition, the former cannot 
be considered to depend directly upon the latter. The 
stimuli in Karsten's experiment were actions (‘‘Hand- 


240 RELATION TO SECONDARY STIMULI 


lungen"), performed by the observers themselves. The 
observers were made to repeat consecutively certain simple 
tasks (e. g., drawing parallel strokes in sets of 3 and 5, 
drawing figures, reading brief poems) until they were so 
saliated with the tasks that they refused to continue repeat- 
ing them in accordance with the instructions. In some cases 
repetition was continued for several hours. The hedonic 
tone of the tasks at the various stages of the experiment 
was ascertained only in a rough way from the spontaneous 
remarks of the observers and from their answers to ques- 
tions put them by the experimenter. The data were suffi- 
cient, however, to bring out two important facts. In the 
first place, when satiation occurred, its development was ac- 
companied by increase of unpleasantness of the tasks. In 
the second place—and this is the important point—satiation 
did not always occur. Among the observers was a group 
of unemployed who were being paid for their work by the 
hour. These men displayed no sign of satiation even after 
repetition lasting as much as four hours. Karsten draws 
the obvious conclusion that satiation, of which loss of pleas- 
antness is an important feature, although it often accompa- 
nies consecutive repetition, is not a direct function of such 
repetition. 

If Karsten's data are not due to some experimental arti- 
fact—and there is no reason to believe that they are—it 
is clear that Fechner's view is wrong, that consecutive repe- 
tion does not, like continuous stimulation, determine a stage 
of sensitization followed by a stage of adaptation. Accept- 
ance of this conclusion, however, at once raises the further 
problem of explaining the frequent occurrence of sensitiza- 
tion and adaptation with consecutive repetition. Concerning 
sensitization, a suggestion is afforded by the protocols of 
the observers in Miss Washburn's experiment. When asked 
to account for increases in the pleasantness of musical 
themes with repetition, these observers alleged the follow- 
ing causes with the frequencies named :*! 
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Taste XXXIX 
Frequencies 
(in 0/0) 
i Musical Unmusical 
Reasons Observers Observers 
Agreeable imagery -eer a Enr xe seinen om 29.3 27.9 
Increased comprehension of the composition .. 13.8 11.6 
Greater attention to melody ........++-+++ 12.3 6.9 
Increased familiarity 2.» e Essen ere 9.3 13.8 
Greater attention to rhythm ....... eee 9.3 15.1 
"Getting used to it" (where original pleasant- 
ness was low: affective adaptation) ... 6.1 11.6 
Better adjustment of mood to that of 
composition... cls 3/3) ae e a e o GI 3.4 
Greater attention to harmony .......++++-- 4.6 
Associations . esee 492 - EDD TD OD un 3. 23 
“Improves with hearing” (no explanation) ... 4.6 
Greater attention to PIANO ... seen nnn 2.3 


As to adaptation, its occurrence with consecutive repe- 
tition is explained by Miss Washburn’s observers as due to 
fatigue.*? Karstens, however, finds no evidence of such de- 
pendence.? He believes rather that loss of pleasantness 
with consecutive repetition is in some cases due to "marking 
time"—to being obliged to continue an activity without 
making any progress—and in others due to difficulty in 
maintaining constant a single attentive field.'^ It is clear 
from these tentative explanations, however, that much re- 
mains to be done before we can satisfactorily account for 
hedonic sensitization and adaptation with consecutive 
repetition. i 

Habituation. —According to a number of psychologists, 
intermittent repetition— familiarization"—determines à 
change of hedonic tone towards indifference. This change 
may best be termed hedonic habituation, because of its 
dependence upon familiarization rather than upon con- 
tinuity or frequency of stimulation. It is my purpose, in the 
present section, to examine the evidence which bears upon 
such hedonic habituation. I shall deal first with the evi- 
dence concerning relative hedonic habituation, concerning 
shifts towards indifference, in consequence of intermittent 
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repetition, of the hedonic value of a stimulus relative to 
other similar stimuli. I shall then discuss the evidence bear- 
ing upon absolute hedonic habituation, upon shifts of the 
absolute hedonic value of a stimulus towards indifference 
as a function of intermittent repetition. 

The evidence on relative hedonic habituation is very 
meagre. Indeed, there have been, to the best of my knowl- 
edge, but two experiments which bear at all directly upon 
the problem, one by S. C. Pepper“ and one by myself." 

In Pepper's experiment the observers, 7 in number, were 
first made to judge, on a scale of 15 points (A + to E —), 
the hedonic tone of 66 paired combinations of 12 Bradley 
colors. From the data thus secured, Pepper calculated the 
"average consistency” of judgment of each observer, i. e., 
the average of the sum of the differences between the two 
judgments of an observer upon the same stimulus." Six 
of the color combinations mentioned above were then pre- 
sented to each observer for four experimental hours (one 
hour per week) with instructions to observe but not judge 
them, and during a fifth experimental hour with instructions 
to judge their hedonic tone. This procedure was repeated 
until the end of the year, four hours of exposure alternating 
with one hour of hedonic judgments. With respect to 
changes in hedonic value of individual stimuli, Pepper found 
that: "More than one-third of the judgments showed a 
change of appreciation at the end of the experiment over the 
beginning exceeding the average consistency of the subject, 
this change on the whole being toward neutrality.” * The 


total number of points gained or lost for each grade is indi- 
cated in Table XL below: 


Tame XL 
Grade A B c D E 
Pointe gained vr as ee 0 2 i12] 9 
Points et^ |... UTERE 13 20 3 9 0 
Points gained minus points lost. — 13 — 18 —2 12 


Pepper concludes: “While there is some evidence of 
a change in individual aesthetic judgment, the results are 
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not sufficient to warrant a definite conclusion or more de- 
tailed analysis.” Even this conclusion, however, is too 
definite. In Chapter 2, it was pointed out that, when the 
hedonic value of a set of stimuli is measured upon two sep- 
arate occasions, the operation of chance factors tends to 
cause stimuli having high hedonic value on one occasion to 
have lower hedonic value on the other occasion, and stimuli 
having low hedonic value on one occasion to have higher 
hedonic value on the other occasion. The shift noted by 
Pepper may consequently be due not to repetition, but to 
the operation of chance factors. It follows that Pepper's 
results do not allow any conclusions whatever concerning 
relative hedonic habituation. 

In my own experiment the hedonic rank of 14 olfactory 
substances was determined by paired comparison for eight 
observers on two different occasions, separated by two 
weeks. During these two weeks the observers were sub- 
jected to intensive familiarization with respect to one or two 
of the 14 stimuli, The familiarization-stimuli were not the 
same in the case of all observers; for each observer one (or 
two) stimuli were selected which were “moderately pleas- 
ant" to that particular observer. The familiarization- 
stimuli were presented in fairly continuous fashion during 
six experimental hours. At each experimental hour the ob- 
servers being familiarized with a single stimulus were made 
to sniff it a total of 210 times, the sniffs being distributed 
in 15 groups of 1 to 50 sniffs, and the observers being 
familiarized with two stimuli were made to sniff each a 
total of 155 times, distributed in 6 groups of 1 to 50 sniffs. 
Absolute hedonic judgments were required of the observers 
at the end of each group of sniffs. à 

'The results of this experiment are shown in the table 
below. Column 1 gives the observers in arbitrary order; 
column 2, the familiarization-stimuli for the various ob- 
servers; column 3, the ranks of the familiarization-stimuli 
prior to familiarization; column 4, their rank after fa- 
miliarization: column 5, the difference between these two 
ranks, and column 6, the average of the differences between 
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ranks of all 14 stimuli, as determined before and after 
familiarization with the familiarization-stimuli. ‘The dif- 
ferences in column 5 were computed by subtracting rank 
after familiarization from rank before familiarization, and 
consequently a positive difference indicates that rank after 
familiarization was higher—nearer the pleasant end of the 
series—and a negative difference indicates that rank after 
familiarization was lower—nearer the unpleasant end. As 
the familiarization-stimuli were all at the outset pleasant, 
a positive difference indicates a shift in hedonic value away 
from indifference and contrary to hedonic habituation, 
whereas a negative difference indicates a shift towards in- 
difference, and consequently in accord with hedonic habitua- 
tion. 


Taste XLI 
1 2 3 4 5 6 
Av. 
Rank Rank Change Change 
Fam.— before after of Fam.— of all 
Obs. Stim. Fam. Fam. Stim. Stim. 
Ad. Oil of Sw. 
Orange ... 25 35 — 1. 1.92 
Br. Oil of Sw. 
Orange ... 3.5 3 >) 1.38 
Wa. — Oil of Sw. 
Orange ... 2.5 5 PAS] 1.50 
Ke. ES Ca. OW. M jd ih; 
Oil Cloves :.. 6. 8, 12:2; u 
Ze, ExGarn? cas 2. 3 — 3. 
Oil Cloves ... 6. 8. 0 LU 
Bu. — Oil Ylang ... 3. 2. 1. 
Oil Beg. ... 6. 6. 0. ES 
De Oil Ylang ... 4. 4. 0. 
Oil Berg. ... 2. 2. 0. 2.25 
Ka — Oil Ylang ... 7. 7. 0. 
Older 5.4 2 1. 2 
Arithmetical average .. 3.88 4.26 92 1.9 — 
Algebraic average............... —.38 


x Inspection of column 5 shows that 4 of the values in 
this column are negative, 4 positive and 5 zero. This indi- 
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cates that the rank of the familiarization-stimulus after 
repetition was in 4 cases lower*than before repetition, in 4 
cases higher and in 5 cases unchanged. It follows that 
habituation, if at all operative under the conditions of this 
experiment, is operative only in a very slight degree. 

In view of this fact, it is necessary to resort to statistical 
procedure and to deal with averages rather than individual 
values. In respect to such averages, inspection of the table 
shows that: (a) the arithmetical average of the changes 
in rank of the familiarization-stimuli for all observers 
(.92 ranks) is but 54% of the arithmetical average of the 
changes in rank of all stimuli for all observers (1.69 
ranks); (b) the algebraic average of the changes in rank 
of the habituation stimuli for all observers is —.38. In 
Chapter II, however, we saw that the degree and direc- 
tion of change in rank of a stimulus, from one series to 
another, is a definite function of the position of that stimu- 
lus in the first series. Before drawing inferences from the 
facts stated above, therefore, it is necessary to inquire into 
the degree and direction of change in rank which is to be 
expected of the familiarization-stimuli in consequence of 
their original ranks. In Chapter II, it was found that the 
extent of the change will tend to be maximal for stimuli 
occupying positions near the quartiles of the series, and 
minimal for those occupying the first, median, and last 
positions. Assuming that this relationship is a function 
whose graphic representation is a smooth curve, we may 
divide a series of 14 members into "regions of extent of 
change," as indicated in Figure 51, below. If now we indi- 
cate in this figure the number of adaptation stimuli of each 
rank by appropriate ordinates, we may, by comparing the 
number of habituation stimuli in regions of maximal change 
to that in regions of minimal change, ascertain in a rough 
way the proportion which the average extent of change in 
rank of the habituation stimuli should bear to the average 
extent of change in rank of all stimuli according to the rela- 


tionship stated above. 
Inspection of this figure shows that the number of 


. rw 
fie 


: 246 RELATION TO SECONDARY STIMULI 


habituation ‘stimuli in regions of minimal change (ranks 
1-2, 6-9) is 7, while the number in regions of maximal 
change (ranks 3-5) is 6. From this it follows that the 
average of the extent of change in rank of the familiariza- 
tion-stimuli should, according to the relationship between 
rank and extent of change stated above, have been slightly 
less than, the average of the extent of change in rank of all 
stimuli, Thus the fact that the former average was actually 
found to be 54% of the latter average is no evidence at all 
of relative hedonic habituation. We further saw in Chapter 
II that the direction of change in rank will tend to be 
downward for stimuli whose position is above the median, 


- 


Ranks 455.87 7:718 79-0 11 12 13 14 
Sai ees st REAL PUT E Tacs 

Change Min. Max. Min. Max. Min. 
Fic, 51 


and upward for those whose position is below the median. 
As the average rank of the familiarization-stimuli was be- 
fore familiarization 3.88, and as none of these stimuli 
had a rank lower than 7, it ollows that without any ref- 
erence to habituation the change in rank of the familiariza- 
tion-stimuli should have turned out to be negative. Thus 
the fact that the change actually was negative on the aver- ` 
age is no proof whatever of hedonic habituation. 


My own experiment, then, yields no evidence of rela- |. 


tive hedonic habituation. As the only other relevant ex- 
periment, that of Pepper, is completely inconclusive, we 
must obviously conclude that there is at present no evidence 
whatever of relative hedonic habituation. 

When we turn to absolute hedonic habituation, to the 
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shift of absolute hedonic value tolmds indifference as a 
function of intermittent repetition, we find a wealth of 
data at our disposal. Unfortunately, these, data are far 
from univocal. On. the one hand, there are a number 
of experiments in which intermittent repetition has been 
accompanied not “by à shift. of absolute hedonic value 
towards indifference, but by a shift in the opposite direc- 
tion. Thus Max Meyer found the aesthetic value of quar- _ 
tertone " music to increase with intermittent agpetitions 
A. R. Gilliland and H. T. Moore observed a similar ?? i 

crease in the enjoyment of musical selections; J. E: n 
and G. E. Knapp likewise," and L; J. Martin found that 
intermittent repetition of pictures. was accompanied by an 
increase in the enjoyment which they yielded. These ex- 
periments agree with the frequently spiced contention that 


, familiarity with a work of art is a p erequisite to its full 


enjoyment. 

Certain other experiments, however, indicate that in- 
termittent repetition is indeed accompanied by a shift of 
hedonic value towards indifference. In an investigation of 
the constancy of hedonic judgments, P. T. Young had 4 
observers judge the absolute hedonic value of 8 odors 15 
times in the course of 5 weeks. The judgments, originally 
in verbal terms (very unpleasant to very pleasant), were 
transmuted by Young into judgments on a numerical scale 
extending from — 3 to + 3. Fig. 52, next page, shows the 
average, for all observers, of the arithmetical sum of the 
numerical hedonic values of the eight odors at each of the 
15 trials. It will be seen that, although this average in- 


creases from trial 1 to trial 5, it decreases thereafter in 


fairly steady fashion until, at the last trial, its value is dis- 
tinctly lower than it was for the first trial. As a decrease 
of the arithmetical sum of the hedonic values of the 8 
stimuli indicates convergence of their hedonic values 
towards indifference, this experiment clearly shows a shift 
which may be interpreted as absolute hedonic habituation. 
More recently J. P. Herrig presented to 14 children in 
the first grade one of the following taste-substances : Honey, 
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chocolate, salt, egg-white and vinegar.*® “Each child came 
daily and aueh one and only one substance for wecks, 
some tasting chocolate, some salt, etc." °” The liking or 
disliking evidenced by a child on each occasion was meas- 
ured by means of estimates by two adult observers trained 
in such judgments. The estimates were stated in terms of 
a number-series, extending from — 30 (extreme disliking) 
through O to + 30 (extreme liking). In the case of 
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(Data from Young) 


every child the liking or disliking for the particular sub- 
stance concerned decreased in amount, i. e., tended towards 
zero of the scale mentioned above. The experiment was 
continued for all the children 19 days, and for some—who 
continued to show decrease on the 19th day—as long as 
32 days. The averages of the likes (in terms of estimates 
by 2 judges on a — 30 to + 30 scale) displayed by 4 chil- 
dren for honey and by 3 for chocolate are indicated for 
the different days on the graph opposite. The averages of 
the dislikes displayed by 4 children for egg-white, by 2 chil- 
dren for vinegar and by one for salt are likewise indicated 
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on the graph. It will be seen that the two curves definitely 
cofiverge towards zero. Consideration of individual data 
further showed that in no case did repetition determine a 
change from liking to disliking, or vice-versa, and that the 
more a substance was initially liked or disliked, the greater 
was the resultant change. These experiments obviously sup- 
port the idea that “familiarity breeds contempt.” 


Avg. degree of like or dislike 
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In certain other experiments, finally, intermittent repe- 
tition has not been accompanied by any significant change 
in hedonic value. Valentine had 5 observers give absolute 
hedonic judgments upon the 12 musical intervals 33 times 
in the course of “one or two" weeks. Comparison of the 
hedonic values of the intervals at the beginning and at the 
end of the experiment showed no appreciable change in the 
case of two observers; no change except the shift of one 
discord (the major second) from unpleasant to pleasant in 
the case of one observer, and for the two other observers 


bt 
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a» . r "e . 
no change of the.consonant intervals, but a shift of three dis- 
cords from unpleasant to pleasant. The figure below illus- 
trates the results for one of the latter observers (abscissae: 
successive presentations; ordinates: algebraic average of 
hedonic values). 

It is clear that this experiment fails to show any gen- 
eral shift of hedonic value as a function of repetition: two 
observers show no shift at all; three show only shifts con- 
fined to certain specific stimuli (discords). Similar results 
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were yielded by an experiment of my own in which 10 
stimuli were presented to three observers 43 times over 
a period of 44 months. The observers were made to judge 
the absolute hedonic value of the stimuli on a scale of — 3 
to + 3 at the first and second presentations, at the sixteenth 
and at each presentation from the thirtieth to the forty- 
third. Fig. 55, opposite, shows the average of the arith- 
metical sum of the hedonic values of all stimuli for the 
three observers upon each occasion when judgment was 
required. It will be noted that the total hedonic value 
(either positive or negative) for the three observers re- 


ur 
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M 
mained fairly constant throughout the experiment. Here, 
again, then, we find no general shift in the sense of a shift 
distributed over all ‘stimuli and occurring for all observers. 
This constancy of the group results naturally covers up 
shifts in the results for individual observers and for indi- 
vidual stimuli, but the fact that these particular shifts offset 
each other indicates that they do not constitute evidence of 
a general shift as a function of intermittent repetition.” 
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What may we conclude concerning absolute hedonic 
habituation? Some experiments yield evidence of such a 
process, but others yield no such evidence, and yet others 
yield evidence of a contrary nature. It is clear that abso- 
lute hedonic habituation, like relative, lacks experimental 
substantiation. ; 

There is, then, no generally valid law of hedonic 
habituation: it is not true that hedonic value shifts towards 
indifference as a function of intermittent repetition. Both 
with respect to relative and to absolute habituation, how- 
ever, we saw that intermittent repetition is sometimes 
accompanied by a shift of hedonic value towards indiffer- 
ence. In discussing relative habituation we saw that some, 

^ at least, of such pseudo-habituative shifts are best to be 
described as regressions towards the mean due to errors of 
| measurement. As to absolute pseudo-habituative shifts, 
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various classes of them are likewise implied by a number 
of well-established psychological and physiological laws. 
One such law is the law of hedonic contrast. Let us assume 
that a single hedonic stimulus be presented to an observer 
repeatedly, and that these presentations determine a series 
of phenomena constituting a unitary temporal group. Ac- 
cording to the law of hedonic contrast, the second phe- 
nomenon of such a series will tend to have an hedonic tone 
such as to compensate the hedonic tone of the first, the 
third an hedonic tone such as to compensate the combined 
hedonic tones of both the first and the second, and the 
nth phenomenon an hedonic tone such as to compensate 
the combined hedonic tone of the n — 1 preceding phenom- 
ena. With a sufficient number of repetitions, the total he- 
donic tone to be compensated will increase to such a degree 
that the hedonic tone corresponding to the stimulus will be 
brought to indifference. A further group of such laws is 
that dealing with motor habituation. Dodge, for instance, 
has been able to demonstrate decrease of nystagmus with 
intermittent repetition of rotation,” the work of Blatz indi- 
cates habituation of fear-responses in man,® and the Peck- 
hams ® and Wasmann “ have observed the habituation of 
emotional responses in insects. In cases where unpleasant- 
ness is in part dependent upon responses thus subject to 
habituation, it is clear that intermittent repetition must be 
accompanied by decreased unpleasantness. Hedonic pseudo- 
habituation is likewise implied by the laws of acclimatiza- 
tion and of pharmacological habituation. Davenport and 
Castle, for instance, demonstrated many years ago that tad- 
poles, reared at a temperature of 25° C., will not display 
"heat rigor" (complete cessation of motion) until the tem- 
perature has been raised to 43° C., while comparable tad- 
poles reared at 15° C. display “heat rigor" at 40^ C.™ 
Again Davenport and Neal showed that “stentor reared 
for 2 days in a culture solution, containing .00005% HgCl;, 
resists a killing solution of 0.001% HgCl, nearly 4 times 
as long as those reared in water." The effect of such 
physiological habituation upon the hedonic value of stimuli 
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is well shown in Ruckmick's study of learning to smoke." 
“While the physiological eliminating processes were under 
way, organic and kinaesthetic sensations were prominent 
and somewhat unpleasant. . . . The unpleasant features 
of the experience were practically removed after the third 
attempt.” ** The obvious connection, finally, between pleas- 
antness and the satisfaction of drives—a connection to be 
discussed in detail in the next chapter—implies that in so far 
as drives are subject to permanent satisfaction, as is true 
of certain curiosities, the hedonic value of stimuli arousing 
these drives will decrease with intermittent repetition. 
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Chapter VI 


Hedonic Tone in Relation to Motivating 
Factors 


Common sense recognizes relationships of hedonic tone 
not only to physiological motivating factors such as bodily 
needs, but to so-called psychological motivating factors, 
such as wishes and dispositions. The day will doubtless 
come when relationships of the latter type will be dropped 
from psychology. Psychological motivating factors are at 
present but vague concepts, defined not with respect to 
spatio-temporal localization and physico-chemical nature, 
but only in terms of remote antecedents and consequents. 
It is likely that they will remain vague, for there is little 
chance that individual factors correspond to simple physio- 
logical processes and thus are capable of ultimate definition 
in physico-chemical terms. For the time being, however, 
psychology cannot afford to omit relationships involving 
psychological motivating factors, for the knowledge which 
they provide cannot be stated in any other terms. The pres- 
ent chapter, therefore, will be devoted to the relations be- 
tween hedonic tones and motivating factors of both types, 
namely, cognitive dispositions, evaluative dispositions, needs 
and wishes. 


Heponic Tone IN RELATION TO COGNITIVE 
DISPOSITIONS 


The existence of a relationship between hedonic judg- 
ments and cognitive dispositions was first demonstrated by 
J. Segal in 1906.! Whereas the interest of Fechner and of 
his immediate followers had lain in establishing the aver- 
age aesthetic value of stimuli for large groups of observers, 
the interest of Segal lay in studying the conditions deter- 
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mining individual aesthetic judgments. His observers were 
shown a variety of figures with instructions not only to judge 
the figures hedonically, but to describe the general impres- 
sions produced by the figures. The results showed that one 
and the same stimulus might give rise to very different phe- 
nomena in different observers, or in the same observer at 
different times, and that such phenomenal differences were 
correlated with marked differences in hedonic tone. Thus 
a particular line was seen by an observer on one occasion 
as an ill-drawn horizontal line, arousing dislike; on another 
occasion as an arrow, rousing marked liking; and on a 
third occasion as an ill-drawn vertical, again arousing dis- 
like. The results of Segal were confirmed in an experiment 
by L. W. Legowski, published in 1908.2 Legowski had his 
observers judge figures hedonically under two different in- 
structions, the first requiring judgment upon immediate im- 
pression, the second requiring judgment upon the figures as 
features of objects of specific types, such as arches or visit- 
ing cards. Legowski found marked differences between 
hedonic values ascribed to the same objects under the two 
different instructions. 

In 1908, E. Bullough published a very extensive experi- 
ment upon the relation of initial perception to hedonic 
judgment—the “perceptive problem" of aesthetics, as he 
called it—in the particular case of colors. Thirty-five ob- 
servers were shown thirty-five colored papers singly, with 
instructions first to judge whether the colors were pleas- 
ant, indifferent or unpleasant, and secondly to give intro- 
spective reports explaining their judgments. A special effort 
was made to impress upon the observers that it was less 
their opinion of the colors which was desired than the rea- 
sons that prompted their judgments—how each color ap- 
peared to them, and by reason of what special features they 
liked or disliked it. f 

The results showed marked differences in the types 
of experiences involved. The various experiences, according 
to Bullough, represented four main “aspects of color,” i. e., 
four main types of color experience, and consequently indi- 
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cated the occurrence of four main cognitive dispositions in 
the observers. The four main “aspects of color" were 
named and characterized as follows by the author: 

1. The objective aspect, involving such phenomenal 
characteristics as purity, goodness, brightness and their 
converses. 

2. The physiological aspect, involving characteristics 
which produce effects on the observer, such as stimulation, 
soothing and temperature effects. 

3. The associative aspect, involving phenomena sug- 
gested (or "associated" ) with the color. Examples of such 
concomitant phenomena are: sunsets, moonlight, trees, sea- 
sons, dress materials, etc. 

4. The character aspect, involving characteristics which, 
if predicated of a human being, would be included under the 
terms mood, character and temperament. Such character- 
istics of color are: cheerfulness, affectionateness, im- 
petuousness, etc. 

The four main perceptive attitudes are represented, 
according to Bullough, by four perceptive types, these types 
being collective terms for a number of individuals who tend 
to the perception of one aspect, or group of aspects, rather 
than to another. 'The four main perceptive types were 
characterized by the author as follows: 

1. The objective type is inclined to intellectual appre- 
ciation rather than emotional. It is apt to involve absence 
of any definite color preference in the abstract. 

2. The physiological type is particularly sensitive to the 
"physiological" effects of color. Statements such as "the 
color is glaring,” "trying to the eyes,” “fatiguing to look 
at” are always indicative of the physiological type. 

3. The associative type is characterized by Bullough 
chiefly by its tendency to experience the associative aspect 
of color. 

4. The character type is characterized by a tendency to 
exteriorize physiological aspects, such as strength, tempera- 
ture, etc., into the color itself. It may, according to Bul- 
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lough; “be considered as a: development from the physio- 
logical type. 

An examination of the hedonic tone reported for the 
various aspects of color showed that certain aspects were 
hedonically more effective than others. The objective 
aspect, in particular, was found to involve but little hedonic 
tone, while the physiological aspect and the character aspect 
(supposedly developed from the former by exteriorization) 
showed marked hedonic tone. Thus, according to Bullough, 
the variability of hedonic judgments upon a single stimulus 
is, in part, due to the facts that this stimulus may give rise 
to very different types of cognitive contents because of dif- 
ferent cognitive dispositions on the part of the observers, 
and that these various types of cognitive contents have very 
different hedonic effectiveness. 

It should be added that Bullough, an aesthetician, 
ascribes very different aesthetic worth to his four perceptive 
types. For him “the agreeable” is to be distinguished from 

“the beautiful”: . . . “Agreeableness is the consciousness 
of our being pleasantly affected by a thing, whereas beauty 
appears to the unsophisticated mind—and even to the so- 
phisticated one, while the impression lasts—as an attribute 
of the thing itself. That we are affected in both cases and 
that both agreeableness and beauty involve a relation be- 
tween ourself and the thing is, of course, undeniable, but the 
point of difference lies in the different emphasis which we 
give to either term of the relation, either to the self or to the 
thing. This amounts to saying that the distinction consists 
in the difference of position which the object occupies in our 
consciousness. If we call it ‘agreeable,’ we occupy the cen- 
tre; the pleasantness, our pleasure, is the rationale of the 
whole situation. The thing itself lingers somewhere on the 
confines of our consciousness, and may even fade into a 
merely inducing factor, a mere source of pleasure. Thus a 
warm bath: The bath itself is not the point of stress in 
my consciousness, but I myself, with all the delightful sen- 
sations of coolness, of softness and of gentle relaxation, and 
my pleasure, not identified with, but only derived from the 


- AP. . 
> : Ta ra " 

COGNITIVE DISPOSITIONS 4,261 
bath, represent the pivot of the experience. But in the case 
of beautiful objects, it is the object which stands in the 
focus of my attention. My own affections drop out of its 
range, sometimes so completely that the question of liking 
or dislike, even pleasantness, appears almost absurd to the 
subject. However subjective the ‘beauty’ may be as to its 
original source, it appears as an objective quality of the 
thing, precisely because the self which invested it with it 
has faded out of consciousness.” * 

Granting this distinction, it is clear that mere hedonic 
effectiveness is not equivalent to aesthetic worth. Accord- 
ing to Bullough, in- aesthetic evaluation of his four per- 
ceptive types, the physiological type, which experiences 
agreeableness, but not beauty, ranks lowest from the point 
of view of aesthetics. The character type, on the other 
hand, which exteriorizes all of the orginally “subjective 
affections” of the physiological type and thus experiences 
them not as agreeableness, but as beauty, holds the highest 
aesthetic rank. X 

The dependence of hedonic tone upon cognitive dispo- 
sition, demonstrated for optical figures by Segal and Legow- 
ski, and for colors by Bullough, has more recently been 
shown to hold for musical intervals by C. C. Pratt.’ In the 
course of an experiment on fusion, Pratt ascertained the 
hedonic values of the 12 musical intervals for 5 observers 
by the method of paired comparison. lt was found that 
there were marked individual differences, and that these 
individual differences indicated the existence of two types 
of observers, the types differing markedly from each other, 
but being very homogenous within themselves. One type, 
involving 2 observers, preferred the octave to all other in- 
tervals, and ranked the major third in sixth. place. The 
other type, including 3 observers, preferred the major 
third and ranked the octave in fifth place. Examination of 
the introspective reports of the observers showed that to 
the two types there corresponded very different cognitive 
contents for a single stimulus and, consequently, that these 
types were essentially distinguished by their cognitive dis- 
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position. Both b^ representing the type which pre- 
ferred the octave were found to be judging hedonic value 
on the basis of ' 'smoothness-roughness, " while the three ob- 
_ . servers representing the type which preferred the major 
^ third were found to be judging hedonic value on the basis 
„>of musical meanings. 
T ot The specifically original part of Bullough’s contr ibution, 
H: e to the “perceptive problem" in aesthetics—namely, his doc- 
trine that there are four main perceptive aspects correspond- 
ing to four perceptive types—has not fared any too well 
.» at the hands of subsequent investigators. In an experiment 
7 © with tones and bichords (pairs of simultaneous tones), pub- 
E lished in 1914, Myers and Valentine were forced by their 
A A data to alter two of Bullough's four, aspects." The objective 
Y aspect was extended to include "a passive regard of the 
sound as having meaning or use as an independent ob- 
ject, * and the physiological aspect (rechristened ' 'intra- 
E bjecive") was extended to include "the experiences of 
eiit which the sounds may produce in the subject." 
“On the basis of further data secured with music, Myers 
pes the bj Bullough’s objective aspect into two as- 
pects, the objective (purity, pitch, etc.) and the pragmatic 
ae (use Y nd meaning as an object)." J. Me finally, from 
‘data secured with words as stimuli, added to the list a sym- 
Pi bolization aspect, which included word-coloration, visual 
4 ' patterning of auditory content and time-of-day connota- 
y noi. MM 
P , to perceptive types, their fate has been much the 
y „ sam as that of imaginal types. In the experiment men- 
1 “tioned above, Myers and Valentine found in the first place 
i yi era types were very rare. In order to explain the 
difference between this finding and the observations of Bul- 
t a lough, ey compared results for observers given Bullough's 
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"of what came into the observer's mind, how he was af- 
«fected, etc., by the sound"). They found that observers who 
- reported in terms of one aspect under Bullough's instructions, 
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instructions (requiring statement of like or dislike and rea- 
son for.this) and given their own (requiring description * 
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would frequently report in terms of several aspects under 
their own instructions. Myers and Valentine found in the 
second place that certain observers shift from one type to 
another with variation of conditions. Of fourteen observers — . 
who had taken part in both their experiment and that of 
Bullough, five failed to maintain their type completely and : . 
"one subjeet, K, who, for colors, is strictly of the character... | 
‘type and showed no associations, proves very strongly of. . ~ 
the associative type for tones.” * Inthe third place, Myers — 
and Valentine found that the frequency with which a single 

set of observers reported the four main aspects differed for 
‘different types stimuli (cf., the table below indicating the 


, 
K 


percentage of reports belonging to the four main aspects } 
for three types of stimuli). All of these findings are clearly A 
contrary to Bullough's doctrine of perceptive types. Fur-  — 
Taste XLII ' en 
te Intra-subj. Obj. Char. Assoc. s 4 
r =. 

Single Tones ..:....+.++ 24 35 13 ^ 28 percent 
Single Bichords ......... 17 47 8. 26 J "y 
Pairs of Bichords ....... 23 56 77 14 «e 


thermore, in the subsequent investigation upon aesthetic re- — 
actions to music by Myers alone, pure types turned out to` ' 
be even more rare for music than for tones and bichords. 4 
Myers wrote: “Hardly any subject shows himself absolutely © ^. 
pure to one type, to the complete exclusion of all others.” i ey 
It would seem, then, that Bullough’s perceptive types, like — 
imaginal types, are nothing more than ideal reference points d^ 
for approximate and temporary classification. To say that , 
an individual belongs to the objective perceptive type ids, £9 
merely to say that under current conditions he will rec- | 
ognize predominantly the objective aspects of phenomena. - 2 
It has been my purpose in the present work to deal with 
the establishment of facts rather than with their applica- ' %3 
tion. I cannot refrain, however, from pointing out the 
effectiveness of the relation of hedonic tone to cognitive dis- R1 Fi 
positions as a tool for the control of likes and dislikes. - "e 
d 
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Ina Lowell Lecture delivered in 1928, Paul Hazard pointed 
out that before the eighteenth century the French had lit- 
tle, if any appreciation for the beauties of nature. “To be 
sure, the French had always been fond of what they called 
‘voyages en campagne’—journeys into the country. But, in 
truth, what were these trips? If one investigates the mat- 
ter one will find that in reality a ‘voyage en» campagne’ 
meant simply that one traveled to some chateau in the 
provinces, where one’s comfort was extremely well served, 
and where the company shut itself up in the rooms of the 
chateau for conversation and drawing-room diversions, 
broken only by walks in the garden. No one seems to have 
gone into the country to enjoy the rural scene for itself, 
or to have taken much note of the country’s beauty.” '' As 
to the mountains, they were considered “simply as ugly, 
forbidding waste-land, which was infertile and produced 
no good. . . . Even so intelligent a man as Montesquieu 
imited his whole description (1729) of a trip from Rome 
to Munich to this statement: ‘I made a very painful jour- 
ney, half of the way in excessive heat, the other half in 
mortal cold, in the month of August, in the mountains of 
the Tyrol.’ All the grandeur of these mountains, and the 
beauty of Lake Constance among them, meant to him 
nothing." !* 

Then came Rousseau, the lover of nature. M. F. 
Maury wrote: “All of nature, the Alps, the Jura, the rocks 
of La Meillerie, the vines of Clarens, the blue of the lake, 
lend their marvelous framework to the joys and sorrows 
of Saint-Preux (one of Rousseau’s characters). Thus the 
author brings back to us that secret harmony between the 
soul and the outer world, which Vergil had known, but 
which for us had become lost.” '* The effect upon educated 
French people was not long in showing itself. Many of 
Rousseau's readers “set out on pilgrimages into Switzer- 
land to ‘make the trip Rousseau had made." " Marie 
Antoinette gave herself up to rural life at the Petit Trianon, 
and great ladies assumed the role of shepherdesses. In lit- 
erature, Bernardin de Saint-Pierre and André Chénier were 
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opening the way to romanticism. France had become con- 
scious of nature and of its beauties. 


Radically different in its nature, but leading to the same 


conclusion, is the evidence afforded by an experiment of 
Washburn and Grose on the voluntary control of likes and 
dislikes." The main purpose of the experiment was to test 
the validity of the Stoic maxim, “Everything is opinion, 
and opinion is in our power" in so far as it relates to judg- 
ments. The observers were shown single colors with the 
request to judge their hedonic value in terms of a scale of 
l to 7. As soon as they had made such a judgment, the 
experimenter said: "Now I want to see if you can dislike 
that color," if the judgment has been favorable, or “I want 
to see if you can like that color," if the judgment had been 
unfavorable. If the observer were able to alter her judg- 
ment, the new judgment was recorded and the observer was 
asked to state how the change had been made. It was found 
that a change in hedonic value was brought about in all. 


but 6.3% of the trials. Of chief interest to us in the pres- > 


ent connection, however, is the fact that in 46.1% of all 
the trials the change was brought about either by means 
of an imaginary context, i. e., by thinking of the colors in 
à context different from the actual ones, or by means of 
shifts of attention to marginal associates. It is clear that 
nature and the laboratory are at one in proving the effective- 
ness of cognitive dispositions in the control of likes and 
dislikes. 


Heponic Tone iN RELATION TO EVALUATIVE 
DISPOSITIONS 


Hedonic Disposition.=-Indirect evidence of a relation- 
ship between hedonic tone and a specific disposition to make 
hedonic judgments has been in existence for a number of 
years. In an experiment upon choice published in 1920, 
R. H. Wheeler found that “when the observer sat com- 
pletely relaxed he was unable to choose.” ® Wheeler in- 
terprets this fact as indicating that an essential feature of 
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, í 
choosing is the. making of a motor adjustmeht towards the 
alternative. If we consider that some of his choices were 
between musical selections, it seems likely that the attitude 
of passivity. not only precluded actual choice, but likewise 
preference. Again, in his experiment upon the "affective 
qualities," published in 1924, J. P. Nafe found that a pre- 
requisite for "an observable affective experience (i. e., a 
bright or dull pressure) was a ‘psychological, non-per- 
ceptive attitude.’ " ? Young verified this finding when, in 
a repetition of Nafe's experiment, the only observer to re- 
port bright and dull pressures was one who had observed 
for Nafe at Cornell.” In view of the high correlation be- 
tween bright and dull pressure and pleasantness and un- 
pleasantness, these results obviously suggest that hedonic 
tone also depends upon a non-perceptive attitude on the 
part of the observer. As in the case of Wheeler's experi- 
ment, however, such a conclusion is merely suggested. 

The first experiment to yield direct evidence on the 
problem at issue is one published by E. F. Wells in 1930. 
Wells, working at Cornell, presented a number of normally 
pleasant or unpleasant stimuli to 4 observers, with a gen- 
eral instruction “requiring a description of the total experi- 
ence from the moment preceding the presentation of the 
stimulus (initial attitude) to the termination of the affec- 
tion.” ? The reports of the observers showed that their 
initial attitudes varied considerably, but could all be con- 
sidered to belong to one of three main types. These types 
were: (a) the critical affective attitude, “a set to react 
affectively to the stimulus and to observe critically the total 
experience. . . . Under this set the O is predisposed 
towards affective experience, more specifically towards 
affective content rather than affective significance"; ** (b) 
the critical perceptive attitude, "a set to observe the stimu- 
lus-experience critically without reacting affectively to it"; ^ 
(c) the common-sense attitude, “a set with which we take 
experience in everyday life as opposed to the critical labora- 
tory set.” ^ Miss Wells then presented stimuli to her ob- 
servers with specific instructions requiring them to assume 
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some one of these typical attitudes. The resulting reports, 
together with those secured in the first part of the experi- 
ment, showed the influence of these attitudes to be as fol- 
lows: Under the critical affective attitude, "Experience usu- 
ally develops as an affective pattern in which qualitative 
content predominates. This pattern is typically a total 
fusion without clear-cut division into focus and background 
or specific localization. . . . The content of the affective 
pattern usually includes diffuse pressure-like experience; 
affective stuff, which diffuses through the total; bright and 
lively in P; dull, dead and heavy in U.” ** Under the critical 
perceptive attitude, “Affective experience does not occur. 
Experience develops as a perceptual pattern, sharply di- 
vided into a clear focus and an obscure background. . . . 
When an affective reaction occurs under instructions for a 
critical perceptive attitude, there is always a shift away 
from the perceptive attitude.” °° Under the common-sense 
attitude, “Affective experience occurs as a patterned reac- 
tion, in which the content aspect is too obscure to be ob- 
served in detail and the meaning or significance of the 
reaction dominates. Bodily experience comes as vague, un- 
developed stuff. There is nothing as specific as bright 
pressure or dull pressure in it." The following is an 
example of report under this attitude: “... That was a 
P smell. Again, I didn't notice any bodily change when 
experience became affective. It was simply that the smell 
was P, that I liked it.” 3° 

The results secured by Wells have been partly confirmed 
by F. W. Hazzard in an experiment on the olfactory quali- 
ties, performed at Cornell." Hazzard’s purpose was to test 
the adequacy of Henning's classification. She presented to 
her observers the following odorous substances, with in- 
structions to maintain a passive attitude and to describe the 
course of experience—heliotropin, geranium oil, tonka bean, 
coumarin, tar, amyl alcohol, carbon disulfide, pyridine, 
hydrogen sulfide, benzol, apiol, sweet orange oil, cedarwood 
oil, cinnamon oil. Almost all of these substances constitute 
excellent hedonic stimuli. Nevertheless, Hazzard writes: 
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“The experiences, on the whole, were not taken affectively. 
This aspect drops out entirely with the advent of the third 
series (there were four series of observations in all), and 
does not, under the conditions of this experiment, correlate 
with stimulus. We can neither affirm nor deny the relation 
that Henning and Findley have determined.” * 

An experiment by K. W. Oberlin, finally, likewise points 
to the importance of a hedonic attitude in determining 
hedonic tone.** Oberlin first had his observers judge the 
relative brilliance of heterochromatic pairs of colors pre- 
sented for one second. Occasionally he would ask the ob- 
servers, immediately after an exposure, to judge the stimuli 
with respect to one of the following characteristics. Hue, 
saturation, extensity, shape and hedonic tone. The "post- 
determined” judgments of hedonic tone appeared to be more 
mediate than the other post-determined judgments. One 
observer invariably judged hedonic tone from surrogates. 
Another did likewise, but the surrogates were frequently 
associatively aroused. A third also judged hedonic tone 
from surrogates, and stated that “affection does not come 
unless asked for" and that then “it builds up very slowly.” 
The fourth observer invariably judged hedonic tone as- 
sociatively. This observer described her post-determined 
judgments (including those on hedonic tone) as follows: 
“T am always looking for brilliance and not conscious of 
looking for anything else until asked for it. After being 
asked, sometimes I can answer right away, but am not 
conscious of knowing that before. If the answer does not 
come at once, then I try to look back or recall a surro- 
gate." ™ In a second part of his experiment, Oberlin pre- 
sented the same stimuli to four new observers with different 
instructions. The observers were told: "You will be pre- 
sented with two stimuli simultaneously for one second. 
You are to tell me the difference between the two—any 
difference. Try to be passive in this experiment and do not 
look for any particular difference. Report as quickly as 
possible. In the introspection, report on the basis of the 
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judgment and the process of the judgment.” * Three ob- 
servers gave a good many reports of hedonic differences, 
although for two the hedonic judgments seemed indirect in 
the sense of coming last in a temporal series or of involving 
associated content or surrogates. Of the fourth observer, 
however, Oberlin wrote: “The data from Ch. indicated 
that, in order to experience affection, this O required a 
special affective determination. He gave no judgments of 
differences in affection until the first third of the material 
had been presented. Then in his introspective report we 
find: ‘It occurred to me at this point for the first time that 
perhaps I could find differences in P and U between the 
stimuli—as far as I can recall, none of them has appealed 
to me as P or as U—perhaps that is determined by the set.’ 
For the remaining stimuli, however, he gave judgments of 
difference in affection in more than 40% of the cases." ^^ 
What conclusions may be drawn from these results? It 
seems quite clear that for the phenomenal correlates of 
many stimuli characterization with respect to hedonic tone 
requires a special disposition on the part of the observer. 
This is true not only of overt characterization by means of 
report, but of covert characterization, of the mere aware- 
ness that a phenomenal entity is pleasant or unpleasant. 
Is lack of hedonic characteristization, however, equivalent 
to absence of hedonic characteristics, or, as I should prefer 
to put it, to hedonic indeterminateness? If by phenomenal 
entity be meant an ultimate reality, not necessarily known 
or even knowable to science, answer to this question will 
depend upon philosophical affiliations. On the other hand, 
if phenomenal entity be taken to mean an entity constructed 
or inferred from available data—the only scientific mean- 
ing of the term, it seems to me—the answer fortunately is 
dictated by facts. To the best of my knowledge the data 
upon which are based such inferences are at present of two 
main types. First, there are the data of stimulus-constancy, 
which show that the characteristization of the phenomenal 


correlate of a stimulus with respect to a certain attribute, 
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secured by appropriate determination, will usually vary 
within narrow limits. It is from these data that Titchener 
explicitly inferred the sensation in his well-known reply to 
Rahn. Second, there are the data which may be grouped 
under the term phenomenon-constancy, which show that 
in the case of a durable phenomenal process considered by 
the observer to remain self-identical, characterization with 
respect to a certain attribute, secured by proper determina- 
tion, usually varies within narrow limits. It is from these 
latter data that the Gestalt school, rejecting the data of 
stimulus-constancy because of their limitations, infer phe- 
nomenal configurations—albeit the inference is always im- 
plicit. It is from these data also that common sense infers 
“perceptions” and “ideas.” Indeed, it is a question in 
my mind whether the data of phenomenon-constancy are 
more than tautologies, whether phenomenal self-identity 
has for an observer any other meaning than constancy of 
characterization. If now phenomenal entities are inferred 
on the basis of stimulus-constancy or of phenomenon-con- 
stancy, or of both, it is clearly impossible to have a 
hedonically determinate phenomenal entity, for the facts 
of contrast preclude hedonic stimulus constancy, and he- 
donic phenomenon-constancy is precluded by frequent report 
of phenomena becoming more or less pleasant. From this 
in turn it seems to follow that lack of hedonic characteriza- 
tion, whether overt or covert, must be considered as prima 
facie evidence of hedonic indeterminateness. As the data 
reviewed above constitute the only relevant evidence, it is 
clearly reasonable to conclude—very tentatively, because of 
the paucity of data and of the complexity of their interpre- 
tation—that, in the case of many stimuli—possibly of all— 
hedonic tone depends upon a specific evaluative disposition 
which we may call a hedonic disposition. 

Moods.—The close relationship of hedonic tone to 
moods is an obvious fact to the layman. A common state- 
ment is: “So-and-so is in such a mood today that nothing 
would be pleasant to him.” This relationship is also 


m 


MOODS 271 


stressed by many psychological works. Thus Lehmann, in 
his well-known monograph, writes: *As every mood (Stim- 
mung) may be conceived as the perseveration (Nachbild) 
of an emotion, there are as many different moods as there 
are emotions. They fall, however, into two main groups, 
according to whether pleasantness or unpleasantness pre- 
dominate. These groups are called in daily life good or 
bad frames of mind (Launen). If one is in a good frame 
of mind, sensitivity to unpleasantness is strongly decreased, 
minor bothers are either entirely overlooked or throw but 
very passing shadows on the joyful condition to which 
they must quickly again make way. Entirely analagous is 
the manifestation of a bad frame of mind, of dejection 
(Verstimmtheit). In this condition all impressions normally 
provocative of joy are usually devoid of any effect or, at 
most, produce only a momentary cheerfulness.” ?? 

These assertions may well be true, but they rest for 
the most part on mere casual observation. In discussing 
assimilation (Chapter V), we saw that, in an experiment 
by Young on the constancy of hedonic judgments, an ob- 
server in a very depressed mood judged a whole set of 
stimuli to be far more unpleasant than usual; we also 
saw that, in an experiment by Harris on the effect of odors 
upon the hedonic tone of colors, assimilative shifts in the 
hedonic tone of the colors seemed dependent on the arousal 
of moods by the odors." This evidence, however, is very 
incidental. In neither case was any attempt made to vary 
mood systematically and to study the corresponding varia- 
tions of hedonic tone. There is indeed another source of 
experimental evidence, namely, a study by Powelson and 
Washburn of the effect of verbal suggestion on the hedonic 
tone of colors," but in this case the evidence is distinctly 
indirect. Powelson and Washburn had 35 observers give 
absolute hedonic judgments (scale of 1 to 7) on each of 
90 Bradley colors on two different occasions. In the case 
of all but 18 colors, the judgments on both occasions were 
made under identical conditions. In the case of 18 colors, 
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however, the presentation of each color was on one occa- 
sion accompanied by a verbal suggestion that the color was 
agreeable, whereas on the other occasion it was accompa- 
nied by the verbal suggestion that the color was disagree- 
able. In the case of each observer the change in the aver- 
age hedonic value of these 18 colors was computed and 
compared to the change in the average hedonic value of 
the colors presented without suggestion. The difference be- 
tween these two changes was considered to represent the 
amount of alteration of the hedonic judgment by suggestion. 
Twenty-five of the thirty-five observers gave results indi- 
cating a positive effect of suggestion. In eight cases the 
amount of alteration was more than 1; in six, of more than 
.50, and in five, the amount, though less than .50, was never- 
theless appreciable. Ten observers gave results indicating 
a negative effect of suggestion, but in the case of only one 
did the amount of alteration exceed 1, and in the case of 
five it was negligible. As to the average of the amounts 
of alteration for each of the two groups of observers men- 
tioned above, it was .64 for those showing a positive effect 
of suggestion and only .38 for those showing a negative 
effect. The writers conclude that: “Direct verbal sugges- 
tion regarding the pleasantness or unpleasantness of a color 
has a fairly decided positive effect on the judgment of ob- 
servers of the type and under the conditions found in our 
investigation.” ** In so far as the verbal suggestions in this 
experiment may be considered as inducing moods, the re- 
sults may be interpreted as evidence that moods influence 
hedonic tone. The need of this assumption, however, makes 
this evidence distinctly indirect. 

What conclusion shall we draw? The only obvious con- 
clusion is that direct experimentation is sorely needed upon 
the variation of the hedonic value of stimuli as a function 
of systematic variation in mood. Pending such experimenta- 
tion, we can only state that casual observation and a modi- 
cum of experimental evidence make it likely that a pleasant 
mood is accompanied by an increase in the hedonic value 
of stimuli, an unpleasant mood by a corresponding decrease. 
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Heponic Tone IN RELATION TO PHYSIOLOGICAL NEEDS 


A close relationship between hedonic tone and physio- 
logical needs—shortages of definite substances in the organ- 
ism—is implied directly or indirectly by many theories of 
hedonic tone. Thus A. Lehmann considers hedonic tone to 
be wholly dependent upon the ratio of assimilation to dis- 
simulation in cerebral tissues, and McDougall believes it 
to depend entirely on the satisfaction or non-satisfaction of 
instincts./* This relationship has been sorely neglected by 
experimental psychologists, interested primarily in varia- 
tions of the stimulus. Excepting the experimental work of 
E. G. Boring and of Boring and A. Luce on various appe- 
tites, direct evidence concerning the relation of hedonic 
tone to physiological needs is limited to the results of fairly 
casual observation. Fortunately, this direct evidence is sup- 
plemented by a considerable body of indirect evidence. A 
good deal of information is to be found in physiological and 
medical journals concerning cravings and their relation to 
physiological needs. This information does not bear di- 
rectly upon the problem of interest to us here, for it usually 
makes no mention whatever of hedonic tone. Casual obser- 
vation, however, although it does not warrant the view 
that there is a strict co-variation between hedonic tone and 
cravings, does show conclusively that there is some correla- 
tion between these variables. "Thus any correspondence or 
lack of correspondence which may have been established 
between cravings and physiological needs is prima facie evi- 
dence for or against a correlation—though not necessarily 
a high correlation—between the latter and hedonic tone. 

Need of Water.—There is no question but that de- 
ficiency of water in the organism is frequently accompanied 
by extreme unpleasantness and its removal by extreme pleas- 
antness. In his Croonian lecture on thirst, Cannon writes: 
“McGee, an American geologist of large experience in 
desert regions, who made numerous observations on suf- 
ferers from extreme thirst, has distinguished five stages 
through which men pass on their way to death from lack 
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of water. In the first stage there is a feeling of dryness 
in the mouth and throat, accompanied by a craving for 


liquid. This is the common experience of normal thirst. ' 


The condition may be alleviated, as everyday practice dem- 
onstrates, by a moderate quantity of water, or through ex- 
citing a flow of saliva by taking into the mouth fruit acids, 
such as lemon or tomato juice, or by chewing insoluble sub- 
stances. In the second stage the saliva and mucus in the 
mouth and throat become scant and sticky. There is a feel- 
ing of dry deadness of the mucous membrane. The in- 
breathed air feels hot. The tongue clings to the teeth or 
cleaves to the roof of the mouth. A lump seems to rise in 
the throat, and starts endless swallowing motions to dis- 
lodge it. Water and wetness are then exalted as the end 
of all excellence. Even in this stage the distress can be 
alleviated by repeatedly sipping and sniflling a few drops 
of water at a time. ‘Many prospectors,’ McGee states, 
‘become artists in mouth moistening, and carry canteens 
only for this purpose, depending on draughts in camp to 
supply the general needs of the system.’ The last three 
stages described by McGee, in which the eyelids stiffen over 
eyeballs set in a sightless state, the distal tongue hardens 
to dull weight and the wretched victim has illusions of lakes 
and running streams, are too pathological for our present 
interest,” #9 

This concomitance, however, seems far from invariable. 
Cannon has shown conclusively that the thirst experience 
is but remotely—indirectly—dependent upon a general lack 
of water in the organism, In the lecture referred to above, 
Cannon first points out that the osmotic pressure of the 
blood does not change in conjunction with thirst. He then 
turns to the close connection between thirst and dryness of 
the mouth and throat. Why is it, he asks, that this dry- 
ness occurs when the body is short of water? Why is it 
in particular that lack of water produces a dryness in this 
special part of the body? Because of decreased flow of 
saliva. Thus he found that chewing tasteless gum deter- 
mined the occurrence of thirst, and that the degree of thirst 
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was roughly inversely proportional to the amount of saliva 
secreted per unit of time (the amount being measured by 
the amount of saliva produced in chewing gum for five 
minutes). 

He further found that excessive perspiration, known to 
determine thirst, also determined a marked decrease of sali- 
vary flow. “In one instance the loss in about one hour of 
approximately 500 c.c. of body fluid as sweat was accom- 
panied by a reduction in the salivary output of almost 
50%.” #7 Cannon also showed that checking of salivary 
flow by atropine produced thirst, although the general 
water content of the body was unchanged, and that this 
thirst was accompanied by marked decrease in salivary 
flow. “Before the injection, the amount secreted during five 
minutes by chewing averaged 13.5 c.c. After the full effect 
of the drug was manifest, the amount fell to 1 c.c. All the 
feelings that were noted in ordinary thirst—the sense of dry 
surfaces, the stickiness of the moving parts, the difficulties 
of speaking and swallowing—all were present.” ** From 
this and other evidence, Cannon concludes as follows: “On 
the basis of the foregoing evidence I would explain thirst 
as due directly to what it seems to be due to—a relative 
drying of the mucosa of the mouth and pharynx. This may 
result either from excessive use of this passage for breath- 
ing, as in prolonged speaking or singing, or it may result 
from deficient salivary secretion. In the latter case ‘true 
thirst’ exists, but it is not to be distinguished, so far as 
sensation is concerned, from ‘false thirst.’ True thirst is 
dependent on the fact that the salivary glands, which keep 
the buccal and pharyngeal mucosa moist, require water for 
their action. According to the observations and inferences 
of Wettendorfi, the osmotic pressure of the blood is main- 
tained, in spite of deprivation of water, by the withdrawal 
of water from the tissues. The salivary glands are included 
under ‘tissues,’ and they appear to suffer in a way which 
would support Wettendorff's view, for in the presence of 
a general need for water in the body, they fail to maintain 
the normal amount and quality of secretion. The same is 
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doubtless true of other glands. The importance of this 
failure of action of the salivary glands, however, to the 
mechanism of the water supply of the body, lies in the 
strategic position of these glands in relation to a surface 
which tends to become dry by the passage of air over it. 
If this surface is not kept moist, discomfort arises and with 
it an impulse to seek well-tried means of relief. Thus the 
diminishing activity of the salivary glands becomes a deli- 
cate indicator of the bodily demand for fluid.” * 

But even the dependence of thirst upon dryness of the 
mucosa of the mouth and pharynx does not seem to be di- 
rect. In an attempt to analyze the experience of thirst, 
E. G. Boring made his observers go without water for 
periods of 32 to 50 hours and record the resulting experi- 
ences" One observer wrote the following report after 
going without drink for 37 hours: “Very thirsty. Mouth 
getting actually dry. Lips have to be moistened constantly. 
Impulse to get water very strong. Chief symptom is general 
weakness and lassitude. Going upstairs tires me out. I 
tried experiment of putting cracked ice in a thin rubber bag 
in my mouth. Just as good as a drink. However, pleasant 
cold in mouth sets up impulse to swallow. If I swallow it 
as far as my throat, the cold in the throat is even more 
pleasant than that in the mouth. This surprises me because 
I have very few thirst sensations in my throat and ordi- 
narily do not notice my throat. It is perhaps barely dry 
and aches a little, but I have no desire for water there until 
I put the bag of ice water in my mouth. The thirst disap- 
peared entirely as long as the bag was in my mouth, The 
bag even felt wet, although it was actually dry. I could not 
keep it in long, however, because my mouth soon ached 
from the cold. On removing it the thirst returned imme- 
diately. As soon as the ice in the bag had melted, it ceased 
to be effective.” " Here we obviously find not only need 
for water present in the organism without the occurrence 
of thirst, but physiological dryness of the mouth without 
concomitant thirst. It follows that thirst, though due indi- 
rectly in most cases to dryness of the mouth and throat, 
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cannot possibly be considered to be an invariable con- 
comitant of such dryness. 

The lack of invariable concomitance between thirst and 
need for water clearly suggests that there is no invariable 
concomitance between the latter and unpleasantness. This 
suggestion is strongly supported by the reference to pleas- 
antness and unpleasantness in the quotation from Boring 
above. The observer does not say in so many words that 
the cold bag removed the unpleasantness previously accom- 
panying need for water; he does imply this, however, and 
he states explicitly that the cold in the mouth and throat 
were pleasant. It would obviously be well to have further 
experimentation on this point. For the present, however, 
we may conclude tentatively that there is indeed a definite 
relation between hedonic tone and need for water, but that 
this relation is indirect. A general need for water deter- 
mines as a rule a physiological dryness of the mouth and 
pharynx; this in turn constitutes a stimulus which, if oper- 
ating alone and under proper attitudinal conditions, deter- 
mines an unpleasant experience of thirst, but when oper- 
ating in conjunction with other stimulation (e. g., that 
produced by ice), determines experiences other than thirst, 
which may not be unpleasant and indeed may be markedly 
pleasant. 

Need of Food.—There is no question but that in the 
case of need of food, as in that of need of water, the need 
itself is frequently accompanied by unpleasantness and its 
removal by pleasantness. It is by no means obvious, how- 
ever, whether this concomitance is invariable, or whether, 
as in the case of need of water, it is subject to marked ex- 
ceptions. Data concerning this problem come from two 
very different sources, from investigations of the food- 
appetite, "a food-seeking attitude or meaning, a reach- 
ing out after food" ** and from investigations of hunger, 
"a peculiar dull ache . . . referred to the epigastrium," 
which may "grow into a highly uncomfortable pang or 
gnawing, less definitely localized as it becomes more in- 
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tense." ? I shall deal separately with the data from these 
two sources. 

In their investigation of the food-appetite, E. G. Bor- 
ing and A. Luce had observers eat an experimental meal 
after giving each a notebook with the following instruc- 
tions: "You are to write in this book successive reports 
which shall deal with the ‘attitude’ and mental processes 
immediately involved in eating this meal. You should re- 
port all attitudes or meanings that pertain to food-taking 
(e. g., hunger, desire for food, revulsion, etc.) and all 
mental processes (particularly those sensations which are 
referred to the mouth, throat, oesophagus and stomach) 
which underlie these ‘attitudes’ or meanings. You are to 
make a report whenever there is a marked change in the 
‘attitude’ or in the sensory complex referred to the ali- 
mentary canal. It is suggested that you will probably wish 
to make at least three reports: One before the meal, one 
after taking a little food and one toward the end of the 
meal.” “t With respect to hedonic tone, the results showed 
clearly that appetite need not be unpleasant and may indeed 
be pleasant. One observer reported: “Appetite loses the 
unpleasant accompaniment of hunger," and on another oc- 
casion, again with reference to appetite: "I get a sort of 
squirming pressure in the pit of the stomach; it is a light, 
bright, half-pleasant experience.” Another observer de- 


scribed “gastric appetite" as a “bright lively ache, brighter. 


and livelier than hunger, with a different temporal-spatial 
pattern from hunger (small, fixed, constantly persisting) 
and pleasant. "This pleasantness seems to hang right into 
the quality in just the way that the pleasantness in the ache 
of stretching does. " * In the case of appetite, then, it 
seems that need of food is frequently, perhaps habitually, 
accompanied by pleasantness rather than unpleasantness. 
Investigations of hunger have sought the physiological 
basis of its sensory features and have totally disregarded 
its hedonic tone. In consequence, their results, though bear- 
ing upon the relation of hedonic tone to lack of foods, do 
so only in an indirect manner, The starting point of these 
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investigations was the opposition between the two main 
types of theories, the general theories relating hunger to a 
widespread condition of the organism, and the local the- 
ories relating the phenomenon to a condition in some one 
part of the body. Their outcome has been distinctly in 
favor of a local theory. In a recent treatment of the sub- 
ject, W. B. Cannon cites the following evidence against 
theories of the general type: “1. Careful studies of the 
blood have shown that there are no changes in it which are 
associated with actual bodily need... . 2. The cells of the 
brain are relatively insensitive to chemical stimulation; in- 
deed, they are insensitive to most forms of stimulation 
except deprivation of oxygen. . . . 3. In certain times of 
great general bodily need, as, for example, during fever, 
when food is not relished, when it is commonly not taken 
in considerable amounts and may be ill-digested, when there 
is actual wasting of the body—when, in short, hunger as a 
general sensation should be most intense—it is in fact 
usually absent. 4. The swallowing of indigestible mate- 
rials, such as scraps of leather, bits of moss, or even clay, 
has been reported as a means of stopping the sensation 
of hunger.” * 5, The theories do not account for the quick 
onset nor for the periodicity of hunger. 6. The theories 
do not account for the reference of hunger to the epigas- 
trium. In place of the general theories of hunger, Cannon 
advocates a local theory which makes hunger a sensation 
aroused by certain specific contractions of the empty stom- 
ach, usually termed "hunger contractions." This theory is 
based primarily upon the results of an experiment by Can- 
non and Washburn in 1911. An observer was made to 
swallow a rubber balloon, connected by a tube with a tam- 
bour in such a fashion that any contractions of the stomach 
were recorded by kymograph. It was found that when the 
stomach was empty there occurred contractions of the stom- 
ach lasting about 30 seconds and recurring at intervals of 
from 30 to 90 seconds. It was further found that at the 
height of each such contraction the observer reported 
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hunger pangs, and that in the absence of such contractions 
he did not report*hunger pangs. 

The theory is Supported by a variety of evidence se- 
cured by Carlson and other investigators, Thus it is found 
that hunger usually begins with occasional weak contrac- 
tions of the empty stomach. These gradually become more 
vigorous and more closely spaced until an acme óf activity 
is reached which may end in a true spasm of the gastric 
muscle. After the acme the stomach usually relaxes for 
a while, and then the cycle of contractions starts again. The 
contractions occur periodically during sleep. They are 
stopped by chewing, by strong emotional states, alcoholic 
beverages and strong exercise. Tightening of the belt will 
stop them for a time. Tobacco weakens them. Some 
physiologists; it is true, still refuse to accept Cannon's local 


theory. In a recent article, for instance, F. Hoelzel argues ~ 


that hunger really depends upon lack of nutrition in the 
blood; that this, in turn, causes hunger contractions which 
result in hunger pangs.5 Such a view clearly involves a 
definition of hunger different from that of Cannon, for 
whom hunger and hunger pangs are synonymous. If one 
follow Cannon and Boring—and modern psychological 
usage—in distinguishing between appetite and hunger, it 
seems impossible to escape the conclusion reached by Can- 
non, namely, that hunger is due to contractions of the stom- 
ach-wall rather than to a general condition of the organism. 
The bearing of this conclusion'upon the relation of hedonic, 
tone to lack of food is quite plain. In the case of the un- 
pleasantness of hunger, this relation seems to be of the 
following indirect type: Need of food may ‚determine at 
intervals contractions of the stomach; these constitute 
stimuli to visceral sense organs, and the stimulation of these 
sense-organs determines hunger and its characteristic un- 
pleasantness. 

We have seen that in the case of appetite need of food 
is frequently—perhaps even habitually—aeccompanied by 
pleasantness rather than unpleasantness. We have also 
seen that hunger with its usual unpleasantness is not de- 


>t " 


SPECIFIC NEEDS 281 
termined directly by need of food, but indirectly, through 
the induction of hunger contractions which in turn stimulate 
visceral sense organs. This,evidence is not enough to war- 
rant a definite conclusion. It strongly suggests, however, 
that the relationship between hedonic tone and need of food, 
like that between hedonic tone and need of water, is an 
indirect one: that need of food under certain conditions 
determines rhythmic contractions of the stomach, which 
constitute a stimulus for unpleasant hunger pangs, and under 
other conditions (which may undoubtedly include olfactory 
and gustatory stimulation) arouses the frequently pleasant: 
experience called appetite. 

Specific Needs.—The physiological literature throws 
light not only on the organic basis of general cravings, such 
as thirst and food-appetite, but also on that of cravings 
for specific materials or substances. A number of years 
ago, there broke out in certain South African cattle herds 
a disease known as “‘Lecksucht,” a fatal disease which took 
its name from the fact that cattle suffering from it licked 
all objects indiscriminately. Certain specialists sent out to 
investigate this disease found that it occurred only in herds 
exhibiting osteophagia, an inordinate desire to eat bones, 
and further found that the disease was indirectly caused 
by osteophagia in that it developed in animals whose crav- 
ing for bones went so far as to make them eat bones covered 
with putrified flesh. The specialists consequently turned 
to an investigation of osteophagia, with the hope of learn- 
ing how to control this craving and thus indirectly to con- 
trol “Lecksucht.” This investigation definitely showed that 
osteophagia was determined by a deficiency of phosphorous 
in the animals exhibiting it." It was found in the first place, 
that the food-stuffs eaten by cattle displaying osteophagia 
were deficient in phosphorous, as compared to the usual 
run of foodstuffs. But, further, it was found that ‘‘adminis- 
tration of any phosphorous compound utilizable by the ani- 
mals leads to'rapid disappearance of the perverted appe- 
tite; within a few weeks, if the supply is large enough.” ® 

Another specific craving frequently found in animals is 
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the craving for salt. The effectiveness of this craving in 
determining the behaviour of animals was well known to the 
early settlers of the West, who used to lie in wait for game 
at the so-called “‘salt-licks,” i.e. saline areas where animals 
would satisfy their salt craving by licking the ground. Ac- 
cording to H. H. Green, Mountain climbers and Alpine 
hunters tell of mountain sheep which show salt hunger so 
markedly that they press irresistibly in the way of oncoming 
men, and greedily lick their clothes saturated with saltish 
perspiration.” ® Data concerning animals are not sufficient 
to warrant ascription of this craving to a physiological de- 
ficiency in salt, although such an explanation seems very 
reasonable in view of the fact that salt craving seems always 
to occur in inland and mountain regions where salt is found 
only ina few places. Fortunately our knowledge from an:- 
mals is here supplemented by knowledge from human beings. 
R. Turro, in dealing with salt craving, writes: “To deter- 
mine what it (salt craving) indicates, it is necessary to sub- 
mit the individual to the regime of dechlorination, to which 
doctors so often have recourse in the treatment of oedemas. 
There is seen to appear then a violent and a single desire, 
that for salt. An epileptic woman, strictly committed to 
this regime for the purpose of saturating her with bromine, 
felt such a pressing need for salt that she took it by hand- 
fuls when she could escape surveillance." % 

The same writer refers also to the chalk craving of birds 
whose manifestation at the time of laying eggs suggests its 
dependence upon a chalk deficiency in the organism. He 
writes: "Towards the laying-time the hens seck in the soil 
or in the walls of the courtyard the calcareous elements of 
which they have need. This need is not overlooked by 
breeders of pigeons. Thus they procure for them powdered 
egg shells so that they may satisfy it. In the case of male 
birds this sensation is not noticed, , . .” ® 

Sugar craving is a frequent phenomenon in normal 
adults, and the fact that it arises when the individual has 
for some reason or other decreased his usual consumption 
of sugar suggests that this craving also depends upon a 
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physiological lack of the craved substance. A friend of 


mine once undertook a cure which completely excluded 
sweets. One day his sugar craving became too much for 


. him and he ate a two-pound box of chocolates at a single 


sitting. But definite proof of the dependence of sugar 
craving upon a physiological lack of sugar content is not 
available. In this connection I might suggest that diabetic 
patients, whose blood sugar content is known to their physi- 
cians, would constitute a fertile field for investigation. Al- 
though definite proof of the dependence of sugar craving 
upon physiological lack of sugar is not available, certain 
considerations of R. Turro make it very likely that such 
a dependence exists. Children, Turro points out, display 
a much greater desire for sugar than do adults. But chil- 
dren likewise need sugar physiologically for three reasons: 
“First, there is growth: besides the quantity of food which 
must furnish the material for growth, another quantity of 
food must furnish the energy sufficient to raise the potential 
of the food to the potential of the living material. The 
second reason is the mobility of the child; the third is a 
greater thermic loss, for in its case the surface of irradia- 
tion is greater comparatively for the volume. That is why 
its food budget is proportionately higher than that of the 
adult, that is why in particular its appetite is directed to 
the substances which yield their energy more easily." ^! 
The relationship between craving for sour substances 
and the physiological condition of the organism has been 
studied in connection with a form of anaemia called chlor- 
osis. It is a characteristic symptom of chlorosis that the 
patient shows a marked craving for a great variety of sour 
foodstuffs. O. Rosenbach, an authority in this field, ascribes 
this craving not to an anomally of the digestive juices, but 
to an excessive alkalinity of the blood. He writes as fol- 
lows: “According to our observations, acetic acid and 
foodstuffs prepared with vinegar (salad, herring), plant 
acids, citric acid, and fresh fruit, are eaten with relish in 
great quantities by those patients whose appetite and diges- 
tion subsequently show a marked improvement. It is con- 
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sequently reasonable to assume that the hydrochloric acid 
does not—or at least does not only—operate to counteract 
hypo-acidity of the stomach, but rather that the craving for 
it corresponds to a real acid-need of the organism, i.e. is + 
probably to be ascribed to excessive alkalinity of the blood. 
Indeed, careful observers have established such an increased 
alkalinity of the blood in both light and severe cases of 
chlorosis, and consequently confirmed a view which had been 
advanced by us earlier on the basis of clinical observa- 
tions." 5 Von Noorden, another authority in this field, al- 
though he does not deny the possibility of a dependence of 
the sour craving of chlorosis upon hypoacidity of the blood, 
definitely rejects its dependence upon hypoacidity of the 
stomach. He repeatedly determined the acidity of the 
stomach contents of six patients suffering from chlorosis, 
who displayed the usual craving for sour substances to a 
particularly marked degree. Instead of finding hypoacidity, 
he found in all cases an excess of hydrochloric acid, this 
hyperacidity varying from a minimum of 0.28% of hydro- 
chloric acid to a maximum of 0.37%. Indeed, he gave 
two of his patients instead of sour substances frequent doses 
of calcium carbonate, whereupon the craving for sour sub- 
stances at once disappeared." As to the dependence of 
Sour craving upon excessive alkalinity of the blood, Von 
Noorden does not consider the available evidence to be 
conclusive. In his book written in collaboration with Von 
Jagic, he points to the contradictory results of various re- 
searches on this question and ascribes this situation to the 
inadequacy of the methods used. The only writer, how- 
ever, whose method he considers adequate, namely A. 
Loewy, found, in the only case of chlorosis upon which he 
worked, a marked increase in the alkalinity of the blood.” 

The evidence which we have reviewed relating cravings 
to physiological lacks is strikingly supplemented by the re- 
sults of a recent experiment on the selection of foodstuffs 
by children. C. M. Davis let 13 newly weaned infants eat 
what they chose and as much as they chose from a large 
selection of simple unmixed foods.** At the time of publi- 
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cation three of the children had been thus selecting their 
food for six months, and the others for periods of one to 
three and one-half years. The selection of foods comprised 
"a full range of edible meat products, seafish, eggs, nine 
vegetables, five cereals, six fruits, milk, sweet and sour 
(that is, fermented lactic) and sea salt." Three meals 
a day were served, each “consisting of eight to eleven ar- 
ticles, the articles involved in any one meal were served 
simultaneously on a large tray, and the child either helped 
itself, or (when too young) was fed the articles for which 
it reached." With respect to the relation of cravings to 
needs the main results were as follows: The individual 
meals of the children seemed to indicate arbitrary choices. 
"But if their food records are studied month by month as 
expressed in protein, carbohydrate, fat, calories, acidity and 
alkalinity, instead of as beef, bananas, and so forth, law 
and order begin to appear out of the chaos. The relation 
between these different food elements and the relation of 
calories to weight are found to have some similarity." ® 
Furthermore, the choices were quite obviously affected by 
climatic conditions: on hot, humid days the infants drank 
more orange juice—frequently as much as 16 ounces at a 
meal—and their food represented less calories than usual; 
on cold winter days the infants consumed more meat, po- 
tatoes and cereals than usual, and the number of calories 
ingested was greater. Clearly, these results suggest that 
the relation of cravings to physiological needs is not limited 
to a few substances, but is a very general relationship. 

A number of specific cravings, then, have definitely been 
related to specific physiological lacks, and there is evidence 
clearly suggesting that these relations are special cases 
of a general rule. From what is known of the pleasantness 
and unpleasantness of cravings in general, it is reasonable 
to infer that in some cases at least the pleasantness or un- 
pleasantness of a substance is a function of the excess or 
lack of this specific substance in the organism. Is this re- 
lationship more direct than is that of hedonic tone to gen- 
eral lacks such as lack of food or water? Evidence on this 
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question is woefully scanty, but what little there is points 
to a negative answer. Any inveterate smoker who has 
given up the habit will agree that lack of nicotine, though 
very disagreeable at certain times, has no appreciable in- 
fluence on hedonic tone so long as attention is strongly di- 
rected to external events. Again, L. T. Troland has pointed 
out that “the breathing of air which is low in oxygen may 
result in a syncope without respiratory distress." '? It seems 
likely, therefore, that the concomitance between the hedonic 
tone of materials or substances and lack of these substances 
in the organism is by no means invariable, and consequently 
that the relationship at the basis of this concomitance is 
by no means direct. 
Conclusion.—Far more information on the relationship 
of hedonic tone to physiological needs is needed before we 
„can hope to formulate this relationship with any degree of 
finality. The facts which we have reviewed, however, war- 
rant a number of tentative conclusions. In the first place, 
all of the evidence indicates that hedonic tone is markedly 
influenced by physiological needs, persistence of the need 
being usually accompanied by unpleasantness and its re- 
moval by pleasantness. In the second place, the frequent 
exceptions to this general rule indicate that the relationship 
is not a direct one. The study of thirst and hunger, finally, 
strongly suggests that a necessary link in the indirect rela- 
tionship is the stimulation of internal sense organs. It 
would seem, therefore, that the part played by physiological 
needs in the determination of hedonic tone is not essentially 
different from that played by alterations of the external 
environment, and that explanation in the former case, as in 
the latter, is essentially a matter of explaining the relation 
of hedonic tone to the stimulation of sense-organs. 


Heponic Tone IN RELATION TO WIsHES 


The term wish is here interpreted in the wide sense 
favored by K. Lewin, namely as “an inner pressure, with 
a definite direction . . . , which tends towards the accom- 
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plishment of the resolution." ™ I shall deal with the rela- 
tion of hedonic tone to three types of wishes (in the sense 
defined above), namely wishes artificially aroused under 
laboratory conditions, wishes aroused under natural con- 
ditions in normal individuals, and wishes aroused naturally 
in psychotic individuals. 

Artificial Wishes. —The outstanding investigation of 
volition under laboratory conditions is that of N. Ach, pub- 
lished in book form in 1910.” Ach's procedure was in gen- 
eral as follows: First, the observers were made to read a 
list of non-sense syllables a specified number of times, thus— 
to follow Ach—establishing between the syllables bonds 
whose strength could be estimated in terms of the number 
of readings. Then the observers were instructed to respond 
to stimulation by means of one of these syllables in a way 


different from that favored by the established bonds. In 


some cases the observers were to transpose the first and 
third letter of the syllable presented, and in others to give 
a syllable rhyming with it. The purpose of this instruction 
was to arouse what Ach called a "determination," and de- 
fined as “that peculiar after-effect of the will which brings 
about a development of mental process in accordance with 
intention, resolution, etc." ™ As a check the observers were 
also instructed now and then to respond with the first syl- 
lable which occurred to them. After the observer had re- 
ceived his instructions, certain members of the previously 
learned list of non-sense syllables were presented, the re- 
sponse of the observer and his reaction time were recorded, 
and introspective reports were taken. The general aim of 
this procedure, which Ach called the “combination proce- 
dure" (Kombiniertes Verfahren) was to cause artificially 
established habits to be broken down by the operation of 
the will and thus to arouse “acts of will” artificially and 
to render them amenable to analysis. An interesting fea- 
ture of this procedure is that it allows measuring the 
strength of the wish or “determination” aroused by the 
instructions in terms of its associative equivalent, i.e. of the 
“number of repetitions of a list of syllables which must just 
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be exceeded in order that the association established, and 
not the determination, shall condition the development of 
the occurrence.” 00° 

The results of this experiment which have reference to 
the ks Bu pedantic tone to wishes are discussed by Ach 
in a special chapter. The introspections of the observers, 

Ach states, frequently revealed the occurrence of feelings 
which de ended on the operation of the "determination." 
These feelings Ke calls “determined feelings." The hedonic 
tone of these feelings was found to be related to the “deter- 
mination" according to the following laws: 

"1. If realization occurs in accordance with the deter- 
mination, there results as a rule a pleasant feeling. 

"2. If, on the other hand, the realization does not occur 
in accordance with the determination, i.e. if a failure is ex- 
perienced, there usually results an unpleasant feeling. . . . 

"3. The stronger the determination, the stronger are 
as a rule the resulting feelings... . 

"4, The stronger the resistances which oppose the de- 
termination, the more intense the resulting feelings." ** 

5. The more complete and accurate the realization of 
the end set by the "determination," the more pleasant the 
hedonic tone. 

6. Previous pleasantness or unpleasantness has a con- 
trasting effect upon "determined feelings" if it has been 
of brief duration, an assimilative effect if of long duration. 

7. The operation of a further “determination” prevents 
the full development of a “determined feeling.” Thus if 
immediately after a wrong response the right syllable is 
spoken, the development of an unpleasant feeling is hind- 
ered. 

8. “Determined feelings” tend to weaken the increased 
automatization of the activity required by the “determina- 
tion. 


“ . . v >| 
9. “Determined feelings” occurring in sequence may 
summate, 


It is clear from Ach’s definition of “determination” that 
this motivating factor is a wish in the sense favored by 
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Lewin and adopted by us. Thus Ach’s laws relating hedonic 
tone to determination may be translated into laws relating 


hedonic tone to wishes by mere substitution of wish for . 


“determination.” In view of the importance of these laws 


not only to psychology, but to the conduct of life, it is very 


unfortunate that they have never been subjected o Sys- - 


tematic verification. What meagre experimental evidence. 
there is, however, is in general favorable to Ach's laws. 
In a study by F. Grossart upon misreading, in which words. 
were presented tachistoscopically, so as to make them hard 
.to read, the introspections of the observers ‚showed that 
pleasantness frequently occurred "when a reading fitted well 
the impression, when the word snapped smoothly into per- 
ception,” whereas unpleasantness occurred “when, despite 
frequent presentations at a favorable distance that which 
was seen was not correctly cognized and would not develop 
into an appropriate word." ™® H. R. Crossland, in an in- 
vestigation of forgetting, found that “the appearing of any 
datum, whether correct or incorrect, just at the moment 
when the observer's efforts to recall were most active, con- 
tributed to the feeling of pleasantness: this occurred very 
frequently and most frequently after forgetting had made 
an extensive headway. The failure of the observer to ‘get 
started’ upon a recall, or his failure to remember any datum 
in a recall, usually contributed to the feeling of unpleasant- 
ness and this experience of unpleasantness was the more in- 
tensive the greater the observer's efforts in attempting to 
rēcall i 

These findings verify Ach’s first four laws, but the 
phrase “whether correct or incorrect” in the excerpt from 
Crossland is implicitly at odds with the fifth law. It is 
to be hoped that further experimentation will soon be forth- 
coming which will either establish Ach's laws on the firm 
foundation of independent verification, or bring to light 
any errors which may exist in their formulation. 

Normal Natural Wishes.—The best data on the relation 
of hedonic tone to wishes aroused under natural conditions 
are to be found, in my opinion, in R. Katz’s study of loss of 


* 


c 


290 RELATION TO MOTIVATING FACTORS 


appetite in children. Around his fourth year, Julius, one 
of Mrs. Katz’s children, began to refuse foodstuffs of all 
sorts, and consequently started to lose weight. Convinced 
from the results of a physical examination that the basis 
for this loss of appetite was primarily psychological, Mrs. 

Katz adopted the plan of letting the child order his own 
meals beforehand, impressing upon him that a meal which 
had been ordered must naturally be eaten. This procedure 
was completely successful. Whatever the child had ordered, 
he would eat without the slightest sign of loss of appetite. 
The first day, he ordered for his main meal potatoes, soup, 
meat, carrots, vanilla dessert with vanilla sauce. His meal 
was prepared accordingly, care being taken that the amounts 
of each food be not too large in order to facilitate the ac- 
complishment of his undertaking. He ate everything with- 
out the slightest resistance. The next day he ordered the 
‘same meal over again, and again ate it without sign of lack 
of appetite. On the third day, he ordered the same meal 
except that vanilla sauce was changed to chocolate sauce, 
and he ate the entire meal with apparent enjoyment. Inci- 
dentally, the writer here points out the interesting fact that 
children require much less variety in their meals than do 
adults—babies requiring no variety at all, but being satis- 
fied with milk. But to return to Julius. On the fourth day 
he ordered meat, potatoes, carrots, semolina and ice cream 
with vanilla sauce—and again ate everything. And so, day 
after day, the ordered meal was consumed without any 
sign of rejection. Clearly these results suggest that by mak- 
ing the child order his own meal there was established in 
him a wish tending towards the eating of this meal, and 
that this wish manifested itself in making the child not only 
eat, but eat with relish the very same foodstuffs which prev- 
iously he had rejected. 

: The same suggestion arises from the success of a slightly 
different procedure used by Mrs. Katz to overcome tem- 
porary losses of appetite. In certain cases her children 
would unexpectedly refuse to eat the meal being placed be- 
fore them. Clearly the former procedure was of no avail; 
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the problem required solution without delay. In such cases 
the children were told that they could prepare any dish they 
cared to from the foodstuffs on the table or from those in 
the kitchen, or eat these foodstuffs in any sequence that 
appealed to them. This procedure was entirely successful 
in that it made the children eat a meal with apparent relish, 
even though many of the combinations of foods and se- 
quences of foods seemed to the father and mother to be 
anything but palatable. A few reports on such individual 
meals follows: "June 16, 1927, lunch. Chocolate and 
lard are cut up and put in a plate of bean soup. This is a 
mixture the very appearance of which is unpleasant to us 
adults, and which we would never have been able to eat. 
Julius, however, eats the mixture with the greatest relish 
and it agrees with him perfectly. . . . September 17, 1927, 
supper. Here it is the order of the foodstuffs which is par- 
ticularly striking. 1. Meat and bread with butter; 2, bread 
with honey; 3, ice (ice cream?); 4, honey eaten with a 
spoon directly from the plate; 5, meat eaten with the hand; 
6, honey with a spoon; and 7, as a conclusion, meat eaten 
by hand. . . . October 4, 1927, supper. Potatoes, sauce 
made of fat and onions fried brown, and sugar, all mixed 
together in a plate and eaten with a spoon. This mixture 
is supposed to have been especially delicious." *" It is 
obvious that these data do not prove a specific relationship 
between hedonic tone and the wishes of every-day life. 
They do make it likely, however, that patient observation 
of children—or of adults, if they could be kept ignorant of 
the problem at issue—would show that the pleasantness of 
one and the same object or activity is as a rule greater when 
a wish has been aroused for it than otherwise. 

Another source of information on the relation of hedonic 
tone to natural wishes is the study of religious enjoyment. 
Unfortunately this evidence rests to a large extent upon 
interpretation. It is a well known fact that religion is to 
many human beings a source of great enjoyment. Upon 
what does this enjoyment rest? The most reasonable an- 
swer seems to be that of William James, namely that re- 
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ligious enjoyment rests essentially upon an acceptance of 
the universe which is not grudging and partial, but whole- 
hearted and complete. In'his “Varieties of Religious Ex- 
perience,” he wrote: “ ‘I accept the universe,’ is reported 
to have been a favorite utterance of our New England 
transcendentalist, Margaret Fuller; and when some one 
repeated this phrase to Thomas Carlyle, his sardonic com- 
ment is said to have been: ‘Gad! she’d better!’ At bottom 
the whole concern of both’ morality and religion is with 
the manner of our acceptance of the universe. Do we ac- 
cept it only in part and grudgingly, or heartily and alto- 
gether? Shall our protests against certain things in it be 
radical and unforgiving, or shall we think that, even with 
evil, there are ways of living that must lead to good? If 
we accept the whole, shall we do so as if stunned into sub- 
mission,—as Carlyle would have us—‘Gad ! we'd better '— 
or shall we do so with enthusiastic consent? Morality pure 
and simple accepts the law of the whole which it finds reign- 
ing, so far as to acknowledge and obey it, but it may obey 
it with the heaviest and coldest heart, and never cease to 
feel it as a yoke. But for religion, in its strong and fully 
developed manifestations, the service of the highest never 
is felt as a yoke. Dull submission is left far behind, and 
a mood of welcome, which may fill any place on the scale 
between cheerful serenity and enthusiastic gladness, has 
taken its place.” * But if religious enjoyment is essentially 
dependent upon acceptance of the universe, it is essentially 
dependent upon the satisfaction of wishes, for what is ac- 
ceptance of the universe other than the agreement of the 
individual's wishes with whatever befalls him? This con- 
clusion is strikingly verified in the writings of mystics."' 
Saint Theresa, for instance, thanks God for everything. 
her "Life" opens with the sentence: “The joy of having 
virtuous and God-fearing parents, as well as the gifts with 
which I was favored by God, should have been sufficient to 
keep me on the right path, had I not been so unfaithful.” ® 
After reviewing her years of spiritual darkness, she writes: 
O Lord of my soul, what language will suffice to depict 
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the gifts showered upon me during those years, to state 
how, at the time when I most offended you, you suddenly 
disposed me, by vivid repentance, to taste your sweetness 
and your divine caress?” For her new life, with its 
ecstasies, she naturally feels unbounded gratefulness to 
God: +“... To see you accord such sovereign gifts to souls 
that have offended you—that is what confounds my under- 
standing." ** Indeed, the very writing of the life is due to 
God's assistance. "Blessed be the Lord, who thus favors 
the ignorant. . . . God illuminated my understanding . . . 
His divine Majesty wishes, as I see it, to say Himself, in 
the case of this oration as in the case of the preceding one, 
that which I am incapable of understanding and of writ- 

np . Ss 
Pathological Wishes.— here is no question but that 
morbid anxiety is essentially unpleasant. Consider the fol- 
lowing characterization given by E. Jones: “In the mental 


manifestations the emotional element is naturally the most 


prominent. It consists in a curious admixture of dread, 
panic, terror, anguish and apprehension. It varies greatly 
from, on the one extreme, a slight abashment, awkwardness, 
embarrassment, or confusion to, on the other, a degree of 
indescribable dread that may even rob the sufferer of con- 
sciousness. Common to all degrees is a sense of something 
impending, of anxious expectation of something harmful or 
awful.” *° What is at the basis of morbid anxiety? There 
is marked concensus of opinion that this anxiety depends 
upon frustrated wishes, although the nature of the wishes 
is a matter of controversy. For Jones, a follower of Freud, 
“morbid anxiety means unsatisfied love” ;** for McDougall, 
it depends upon interference with the instinct of flight; 
for T. V. Moore, it depends upon an apparently irreconcil- 
able conflict between incompatible desires." The latter 
psychiatrist gives a very good general description of such 
a conflict: “The soldier, for instance, cannot be sure of sav- 
ing his life if he risks it. If he tries to save it he runs into 
the danger of being called a coward. It was this conflict 
that lay at the basis of the anxiety neuroses of the war. 
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These neuroses differed from the other war neuroses in that 
the patients from one point of view desired, and from an- 
other point of view did not desire both horns of their 
dilemma. They wanted to make good, but they did not 
want to be killed. They wanted to escape danger, but they 
did not want to be called cowards.” .. . “A similar conflict 
exists in those whose conflict proceeds from difficulties of 
the moral life. They want to keep the moral law, and main- 
tain an appearance of respectability in the eyes of others, 
and also in the form of their own conscience; and at the 
same time they feel a craving for pleasures that are pro- 
hibited by the moral law. This craving is suppressed with 
more or less success. If unsuccessful, so that the craving 
is at times indulged, the anxiety remains associated with 
the desire that causes it. If successfully, so that the crav- 
ing is never indulged, and the patient does not even admit 
to himself that he has it, the anxiety is likely to attach itself 
to other things in which the patient does not scruple to 
admit his interest." ?? 

Clearly, the modern conception of anxiety strongly cor- 
roborates the view that thwarting of wishes is usually ac- 
companied by unpleasantness. 

Conclusion. —Investigation of the relation of hedonic 
tone to wishes has obviously yielded positive results. The 
study of wishes aroused in the laboratory has allowed the 
tentative formulation of a number of laws, the more im- 
portant of which are brought together in the following 
proposition: hedonic tone is definitely related to wishes; 
fulfillment of a wish as a rule determines pleasantness, the 
degree increasing with the completeness of the fulfillment; 
thwarting of a wish as a rule determines unpleasantness; 
the degree of pleasantness or unpleasantness increases both 
with the strength of the wish and the strength of the resis- 
tance which it encounters. Furthermore, the study of nat- 
ural wishes, both normal and abnormal, confirms the laws 
established under laboratory conditions. 

These results, however, are not wholly satisfaetory. It 
will be noted that the main affirmations, in the proposition 
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- above, are qualified by the terms “as a rule.” This is be- 
_ cause the laws established by Ach, which underlie these af- 
firmations, are likewise so qualified. Does this mean that 
the relationship between hedonic tone and wishes is an in- 
direct one, as seems to be that between hedonic tone and 
physiological needs, or does it mean that we do not know 
the relationship well enough to warrant an unqualified af- 
firmation? A well-motivated answer to this important ques- 
tion is impossible until Ach's experiment has been repeated 
in such a manner as to yield quantitative results. All that 
can be done at present is to point out that Lewin's work on 
wishes makes it rather likely that the relationship between 
hedonic tone and wishes will turn out to be indirect. In 
his Resolution, Will and Need,” Lewin adduces much evi- 
dence of the fundamental similarity between wishes and 
needs’! Both wishes and needs "require" certain definite 
situations and tend towards certain definite ends. Corres- 
ponding to both are classes of objects or events which 
“draw” the organism, which have an “arousal value" 
(Aufforderungscharakter). In both cases these classes of 
objects having “arousal value” extend with an increase in 
the strength of the wish or need, are subject to contraction 
through habit (thus yielding “fixation,” ) and cease to exist 
when satisfaction is achieved. Both wishes and needs, 
finally, are subject to vicarious satisfaction. So great, in- 
deed, is the similarity that Lewin uses the term *quasi-need" 
in referring to wishes. Clearly, if wishes have a good deal 
in common with needs, it is likely that the relation of the 
former to hedonic tone will be of the same type as the rela- 
tion of the latter to hedonic tone, namely indirect. 
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Chapter VII 


Hedonic Tone in Relation to Maturation and 
Learning 


Hedonic Tone in Early Childhood.—As hedonic tone is 
defined in terms of report alone, its study in early child- 
hood, when reports are out of the question, is bound to be 
indirect. This fact is a handicap, but not an unsurmount- 
able one. Inference of hedonic tone from non-emotional 
behaviour is dangerous. Choice of foodstuffs, for instance, 
is not necessarily a sign of hedonic preference; it may indi- 
cate merely hygienic preference. Inference of hedonic tone 
from emotional behaviour, on the other hand, appears to 
be very reliable. Unless we be actors, a situation to which 
we respond with the behavioural symptoms of grief or rage 
will in practically every case be judged to be unpleasant. 
Thus if we confine ourselves to observations of emotional 
behaviour, there is no reason why we should not seek to 
increase our knowledge of hedonic tone by the study of early 
childhood. 

The best single source concerning hedonic tone in early 
childhood is W. Stern's "Psychology of Infancy.” * Ac- 
cording to Stern, behavioural signs of both pleasantness and 
unpleasantness are present from the first day of life: the 
infant cries when hungry and displays enjoyment when satia- 
ted. Unpleasantness, however, is apparently more frequent 
than pleasantness (a circumstance which follows, it seems 
to me, from the fact that sleep is the normal behaviour of 
an infant, and is only broken by strong internal or external 
stimulation). At first, hedonic tone occurs predominantly 
in connection with internal stimulation (e.g. hunger), cutan- 
cous stimulation (e.g. warmth) and loud sounds. Later 
on it extends to visual and kinaesthetic stimulation. He- 
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donic idiosyncrasies (e.g. fear of wet sand) appear as early 
as the eighth month. A striking feature of early infancy 
is what may be called hedonic (and emotional) lability: 
pleasantness and unpleasantness alternate without appreci- 
able transition. In 15 minutes, Idelberger observed in his 
11 month old son joy, sorrow, curiosity, surprise, anger, 
dislike, desire, rejection. FT! 

This emotional lability persists long after the child has 
learned to talk. Interference with the child's activities 
readily brings anger or grief, assistance brings smiles and 
laughter. As Stern puts it, "the energy of the emotion and 
desire of the moment is often much greater in a child than 
in án adult." ? Whereas in the infant, however, behaviour 
is largely determined by physiological needs such as hunger, 
in the child of three or four, it is also determined by wishes, 
usually wishes for trains of activity, such as playing with 
blocks. The consequence of this change is two-fold. In 
the first place, hedonie tone becomes a characteristic not 

y of objects, but of situations and activities. In the sec- 
s T the behaviour accompanying pleasantness, at first 
limited almost wholly to grasping and placing in the mouth, 
extends to include almost.any kind of response. Asa child 
grows up, the role of activities as bearers of hedonic tone 
markedly preponderates over that of objects. A. Jersild, 
in a recent study of "pleasures and unpleasures of college 
men and womer ” found that “social contacts, visits, dates, 
social corr 'ondence, and the like, provide the outstanding 
source of pleasure and unpleasure in the lives of the college 
Be Fe H. Cason, in an earlier study of annoy- 
ances alone, found that for a large group of observers rang- 


~ ing from grammar school students to adults the percentages 


of annoyances involving non-human things and activities was 
15% while that of annoyances involving human behaviour 
was 57% * . 

. Changes in Specific Preferences with Change of Age. 
MA considerable number of studies are available concern- 
ing color-preferences at various ages. In the case of in- 
fants, the results are fairly well in accord. In 1903, Mars- 


+ 
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den published a number of experiments on his son during 
his first year.’ In one of them, carried out between the 
189th and 203rd day, the.child was offered in pairs four 
colored crochet-work balls and its grasping of the one or the 
other was observed. The number of times a ball could have 
been grasped, together with the number of times it actually 
was grasped, are presented below (each possible pair of 
balls (6) was presented 12 times, making the possible num- 
ber of choices for any one ball 36). 


Tarte XLIII 


Number possible ........++++ 36 

4 r for Red nen dee 29 
ae Yellow! eas 19 

s “Bine desto s 18 

+ Green. een 6 


1 s " 
Preference for red and yellow during the second half year 
was likewise found by Shinn in her well-known study of t 
development of a child. Shinn believes that in the | E 
half-year preference is wholly a matter of illumination. - 
"When I attempted some tests, at the end of the sixth 
month, by dangling colored ribbons before the child, she 
grasped regularly at the one that received the strongest 
light from the windows; and when we made the objective 
illumination equal, she turned from on ribbon to the other 

with equal joy." " Shinn believes, however, that there is 
evidence that in the second half-year “Red (including pink), 
yellow, and orange are overwhelmingly indicated as the. 
colors that attract most." (Earlier observations of Bald- 
win indicating preference for blue are considered by Miss -— A 
Shinn as inconclusive.*) This preference gradually disap-  - 
pears, she believes: “By the third year the warm colors in ; 
some cases lose their advantage, and the.cold ones may give, 
as much pleasure.” * Observations of, McDougall oniptef- i - 
erences during the first half-year accord well with: those of | 
Shinn, but supplement them somewhat. During the sixth 
month, McDougall found that red, green and blue were‘ 
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not markedly preferred to each other (although there was 
slight evidence that red was preferred during the fifth 
month), but that all were preferred to white, and even 
more to grey." A more recent experiment by Valentine 
confirms the finding of Marsden and Shinn that warm colors 
are preferred during the second half-year." Valentine pre- 
sented to his son, aged seven months, all possible pairs (in 
both spatial orders) of nine Holmgren wools. The child 
was allowed to grasp one or both of the wools, and such 
grasping was interpreted as indicating preference. The 
rank order of the stimuli according to number of pref- 
erences, was found to be as follows: yellow (most pre- 
ferred), red, pink, grey, violet, white, green, black, blue. 
Valentine believes, however, that some of his data contra- 
dict Miss Shinn’s contention that preferences prior to six 
months are based wholly on brightness. When his son was 
but three months old, Valentine presented to him, for two 
minutes, each of the 36 possible combinations of nine colors. 
The time was recorded during which the infant gazed at 
one or the other color, or at neither. Taking length of 
gaze as an index of preference, Valentine found the rank 
order of the colors to be as follows: yellow (most pre- 
ferred), white, pink, red, brown, black, blue, green, violet. 
The high value of yellow and pink, Valentine is willing 
to attribute to greater brightness, but not so the preference 
of red and brown to blue, green and violet, which were 
objectively of very similar luminosities. Thus Valentine 
would have the child show preference for warm colors as 
early as the fourth month. 

A good many investigations have been made of the 
color preference of school children in the various grades. 
One of these investigations, that of Dashiell, indicates that 
infantile preference for warm colors (red, yellow, orange), 
which is noticeably decreased, according to Shinn, by the 
third year, has almost wholly disappeared by the fourth 
or fifth." Using the method of order of merit, Dashiell 
compared the preferences of kindergarten children for six 
colors with those of college students. His results, expressed 
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in average rank orders (most pleasant at top), were as 
follows: 


Taste XLIV 
Girls Boys 

Kinderg. College Kinderg. College 
Blue Red Blue Blue 
Violet Blue Red Red 
Green Green Orange Green 
Yellow Violet Yellow Orange 
Red Yellow Green Yellow 
Orange Orange Violet Violet 


According to Dashiell, the chief difference between the 
preference of kindergarten and college students was one of 
variability, the variability being much greater in the case 
of kindergarten students. 

Four other investigations, however, all of them very 
thorough-going, indicate that the disappearance of infan- 
tile preference for warm colors is a gradual process, not 
fully completed until adolescence. The procedure in the 
first of these experiments, that of W. H. Winch, published 
in 1909, was peculiar in that the children were made to 
judge colors by name, rather than by actual presentation.” 
We shall see presently, however, that according to G. M. 
Michaels, this should not have influenced the results. The 
method used by Winch was that of order of merit. His 
“stimuli” were the following names: Blue, Red, White, 
Green, Yellow, Black. The results show that for eight 
years, or rather for "Standard I,” a grade averaging 8:10 
for boys and 8:00 for girls, Red was preferred to Blue, 
and Yellow ranked second for the boys. In "Standard n 
—ages around 9—Blue achieved first place and remained 
there for all higher ages. In “Standard II," Yellow ranks 
in general high, but in subsequent Standards it gradually 
sinks in rank until it reaches 4th or 5th place in Standard 
VII. Winch adduces evidence that the changes in prefer- 
ences shown by his study are due partly to environmental 
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conditions (he found Green abnormally high in high-class 
schools), but very little to color-work. 

Similar results were published in 1924 by T. R. Garth 
and by G. M. Michaels. Garth's investigation covered one 
thousand children from grades one to eight." Each child 
was made to arrange in order of preference seven discs of 
"standard" Milton-Bradley papers (including white). The 
results for the different grades were as follows (best liked 
colors at top) : 


Taste XLV 

Eighth 

Ninth & 
First Second Third Fourth Fifth Sixth Seventh Tenth 
Red Blue Blue Blue Blue Blue Blue Blue 
Blue Red Green Green Green Green Green Green 
“Orange Violet Red Red Red Red Orange Violet 
Green Green Orange Orange Violet Violet Violet Orange 
Violet Orange Yellow Yellow Orange Orange Red Red 
Yellow Yellow Violet Violet Yellow Yellow Yellow Yellow 
White White White White White White White White 


The investigation of Michaels covered 535 boys ranging 
from 6 to 15 years of age.^ His method was likewise that 
of order of merit, and the stimuli Milton-Bradley papers. 
The number of stimuli, however, was only six, white not 
being included. The results were as follows for the various 
age-groups: 


Taste XLVI 

& x 8.1 92 10.3 11.2 12.4 13.4 14.3 15.4 

B B B B B B B B 
R R R R OÖ V V R R G 
G G hs V R O O V Oo R 
V 3D V Oo V R R O Y x 
HB "M Oo ¥ Y x Y G V V 
Qux G G G G G Y G o 


The results of Garth and Michaels are clearly in accord 
with those of Winch. In Garth's investigation, orange, 
red and yellow do not,reach their collective minimum of 
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preference until the eighth, ninth and tenth grades, and in 
the research of Michaels this minimum does not occur be- 
fore the last age-group (15:4). On the other hand, these 
results also show that by the 7th year a cold color, blue, 
has taken the place of red as best liked color. It should 
be added, however, that an earlier investigation of Garth 
on the preferences of Indian children makes it likely that 
the statements above hold strictly only for white children. 
In the case of the Indian children, it was not until the 8th 
to 10th grades (these three grades were treated collec- 
tively) that blue secured first place, and even then blue was 
but little preferred to red.'* 

Results published by Dorcus in 1926, finally, agree en- 
tirely with those of Winch, Garth and Michaels in showing 
the gradual nature of the disappearance of preference for 
warm colors." The number and types of observers used 
by Dorcus is indicated in the table below: 


Taste XLVII " 

Group No. of Males No. of Females 
8 year old 1... ESPERE REN 49 62 
MM cata ve 63 55 
10 * e a ees ere eee 38 30 
College Students ....... rmn mmt 430 401 
Psychopaths ..cvesnerres me nn ees are 19 48 
Inhabitants of Homes for Aged (over 60 years) 15 25 


With the method of paired comparison, he established the 
preferences of his observers for two series of six Munsell 
papers. In both series the hues were green, blue, purple, 
red, orange and yellow. In one series, however, brilliance 
and saturation were as constant as possible, the common 
saturation being low, while in the other they varied from 
one paper to the next, the saturations being on the whole 
high. Dorcus interprets his results as showing that “... 
There is not a very wide difference in the order of choice 
for the different groups. On the whole the order deter- 
mined by the college group is the one that will suffice for 
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all the groups,” '* although orange is an exception to this 
rule. His term "wide difference,” is obviously meant to be 
taken textually. If one compare his data for college men 
and women with those for children one finds that for satur- 
ated and unsaturated colors the totals of the percentages 
of times red, yellow and orange were preferred by girls 
and by boys of each age-group are greater than the totals 
of the percentages of times that green and blue were pre- 
ferred, whereas the reverse is true for college students, 
both men and women. (Cf. table below.) 


Taste XLVIII 
Highly Saturated Colors 


8 Yrs. 9 Yrs. 10 Yrs. College Students 
Boys Girls Boys Girls Boys Girls Men Women 
Total Pref- 


erences for 


Red, Or. 


and Yel. 145 142 148 143 154 138 123 131 
Total Pref- 


erences for 
Blue and 


Green... 101 109 100 111 106 111 124 137 


Unsaturated Colors 

8 Yrs. 9 Yrs. 10 Yrs. College Students 

$ Boys Girls Boys Girls Boys Girls Men Women 
Total Pref- 
erences for 


Red, Or. 


and Yel. 135 131 133 124 131 124 108 110 
Total Pref- 


erences for 
Blue and 


Green ... 108 111 107 116 110 114 130 138 


Concerning color-preferences, then, 
follows: In the first half-year, preferenc 
saturation and brilliance: chromatic col 
greys, but between different chrom 
a matter of brilliance, 


we may conclude as 
€ depends only upon 
ors are preferred to 
atic colors preference is 
not of hue (the more brilliant being 
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preferred). In the second half-year, hue becomes a fac- 
tor in color-preference, the warm colors (red, yellow and 
orange) being preferred to the cold ones (blue and 
green). From the third to the fifteenth year, preference 
for warm colors over cold ones gradually disappears, so 
that by adolescence either cold colors are actually preferred 
to warm ones, or the distinction between warm and cold 
colors ceases to be a factor in preference. 

The preferences of children with respect to intervals 
have been investigated very thoroughly by C. W. Valen- 
tine.” The 12 musical intervals were presented to 195 boys 
and girls between 6 and 14 years of age, from two elemen- 
tary schools, and to 76 girls between the same ages in a high 
class preparatory school. With the children from the ele- 
mentary school each interval was presented twice to each 
child with instructions to state whether he (or she) liked 
the interval or not. Affirmative answers were scored 1, 
negative ones —1. The total scores were then added for 
each interval in the case of children 6 years old, in the case 
of those 7 years old, and so forth up to 13 years. As the 
number of children in the various age-groups was not the 
same, the original totals were changed to proportionate 
totals for a group of 30 children, thus allowing direct com- 
parison of figures for different age-groups. The results are 
shown graphically below (abscissae represent ages, ordi- 
nates, total scores; 60 is the maximal score, — 60 is the 
minimal). For the sake of comparison the graph shows 
likewise similar (though not exactly corresponding) totals 
secured by Valentine with 146 adults. Three features stand 
out in these results. In the first place, differentiation be- 
tween different intervals is slight for the young children, and 
increases with age. In the second place, differentiation in 
general takes the form of a gradual decrease in the liking 
for discords without any change in the liking for concords, 
and the change for discords continues until they are actually 
disliked. In the third place, the rank order of the intervals 
changes very little from age 6 to adulthood. The correla- 
tion of the pleasantness of the intervals for children aged 
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6 and for adults is .53, which is quite high in view ofa 
what we know from the preceding section on the variability 
of hedonic judgments of children. ^ 2 

With the girls from the preparatory school the general | 
procedure was the same, and the results were stated in 
similar form. In their case, however, judgments “Very ii 


o 
e 


(posue Value — 


Fic. 56 
-— (Data from Valentine) 


and "slightly" pleasing (or dis leasing) were allowed, and 
scored 14 and 4 (or — 14 amt 24) respectively. Thus 
when total scores were changed to proportionate totals for 
30 children, the maximal possible score was 90, the minimal, 
—90. Furthermore, the girls of 6 and 7 years were 
grouped together in calculating results, as were also the 
girls of 13 and 14. The results are shown on the next page, 
together with comparable results for adults secured in an- 
other experiment. s 
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“In contrast^with the preceding graph, we find here differ- 
entiation of concords and discords even for the youngest 
children. As-to the rank-correlation between the hedonic 
value of the intervals for the 6 and 7 year group and for 


Hedonic Value 


Fic. 57 
(Data from Valentine) 


the adults, we find that it is not only distinctly positive, but 
very high, namely .76. ; 
Why the difference in the results? One obvious differ- 
ence between the two groups was that of the first (children 
from the elementary schools), numbering 195, only 15 had 
had lessons on the piano; and 2 on the violin, while of the 
second group (children from a private school), 4 of the 7 


aa 
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children under 8 had studied music, and "practically every” 
child of 8 or over had done likewise. Valentine himself 
hesitates to ascribe the difference in results for the two 
groups to the striking difference in training, for he points 
out that difference in training might be only a sign of dif- 
ference in hereditary musical sensitiveness. It seems to 
me, however, in the absence of any good evidence that musi- 
cal ability is wholly inherited, that difference in training 
must be considered as at least a partial explanation of the 
difference between the two groups. 

Valentine's findings have received a general confirma- 
tion from a later experiment by Dashiell (who was ignorant 
of Valentine's results). Dashiell had 198 kindergarten 
children and 89 college sophomores express like or dislike 
for five intervals. The results are given in the table below, 
the scores indicating the number of judgments. of liking 
minus the number of judgments of disliking. 


Taste XLIX 
Kindergarten College 
Children Sophomores 

RER 154 81 
Major Third ........ 193 79 
Major Fifth ......... 170 73 
Minor Second ........ 24 —87 
Major Seventh........ 66 — 89 


As with Valentine’s children from the elementary schools, 
so with Dashiell’s kindergarten children the discords are 
on the whole liked instead of disliked. Again, however, 
as in Valentine’s experiment, the order of preference of 
the intervals for the kindergarten children and for adults 
is quite similar, the rank: correlation being .60. _ Dashiell 
leaves it an open question whether the change from liking 
discords (though less than concords) to disliking discords, 
is a matter of maturation or of training. 

The facts, then, arè quite in accord concerning prefer- 
ences for intervals at different ages. As early as the sixth 
or seventh year the order of preference of intervals is quite 
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similar to that for adults (raw correlation of about .50), in 
the case of musically untrained children, and very similar 
in the case of musically trained children (raw correlation 
of about .75). For the musically untrained children dis- 
cords are not as a rule unpleasant until after the tenth year, 
but for musically trained children they are unpleasant as 
early as the seventh year. The interpretation of these 
facts, however, is not too easy, for, as Valentine has pointed 
out, training may be a mere cloak for maturation. It seems 
safe to conclude from the similarity of orders of preference 
for untrained young children and for adults that preference 
for intervals is in part independent of learning—in part 
' due to the general characteristics of the organism. All 
further conclusions must be very tentative. It seems likely 
that training is indeed effective in influencing the hedonic 
. value of intervals. H. T. Moore has presented good evi- 
dence that with frequent repetition an interval changes its 
consonance relative to other intervals." Again, according 
to Valentine, "there seems to be a general agreement that 
to the modern ear the third is the most pleasing interval, 
whilst during the middle ages the fifth was probably the 
most popular, and with the Greeks, the octave." °? Taken 
together, these circumstances favor the view that the rela- 
tive hedonic value of intervals is influenced by learning. As 
to the fact that untrained children find discords absolutely 
pleasant, while trained children (and adults, of course,) 
find them absolutely unpleasant, it can readily be understood 
às a manifestation of hedonic contrast: the untrained chil- 
dren are presumably judging the, discords relative to all the 


sounds in their recent past experience, including the most 


unpleasant noises, and coacdtienpir the discords, being more 
pleasant than many of these sounds, are judged absolutely 
pleasant; the trained children are presumably judging the 
discords relative to musical intervals alone, and conse- 


quently, as the discords are the ee a of the musical |, 


intervals, the discords are judged olutely unpleasant. 
` Although preferences for opd s are vs of 
daily observation, I know of no eliable data on the con- 
- 7 i : Ye u. 1 a 
> L " . * A a 


> 
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stancy or variation of such preferences with increasing age. 
C. M. Davis, in the investigation mentioned in the preceding 
chapter, secured very interesting data on the tastes for 
foodstuffs of a group of children between six months and 
four years of age.** From the time when they were weaned, 
the children were allowed to select all their food from a 
very complete list of edible products, eight to eleven differ- 
ent items being presented to them at every meal. This 
procedure was continued with thirteen children for periods 
of time ranging from six months to three and one-half years. 
Although there were marked individual differences, it was 
found that the foodstuffs fell into three well-defined classes, 
the one involving foodstuffs “that almost all infants have 
liked continuously," the second involving foodstuffs “eaten 
in small amounts or not at all by most of the infants," and 
the third class, an intermediary one, involving foodstuffs 
“liked by most of the infants, but not by all, or that have 
not been eaten by some of the infants for months at a time, 
and those that have been eaten in much greater quantity at 


one age than at another.” These classes were made up as 
follows: 


Taste L 
Most Popular Intermediate Generally Unpopular 

Meats Pineapple Spinach 
Potatoes Peaches Lettuce 
Carrots Cabbage ‘Turnips 
-Beets Cauliflower Barley 
Peas Oatmeal 
Apples Wheat 
Bananas Milk (sweet or 
Oranges lactic or both) 
Egg Ry-Krisp 

Cornmeal 


Bone marrow 
Glandular organs 


Sea fish 


Unfortunately no complete data are available for later ages. 
Until this lack has been overcome, it will be impossible to 
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use these excellent data to secure light on changes of chil- 
dren’s tastes for foodstuffs with increasing age. 

Maturation vs. Learning.—It is clear from the results 
presented above that tastes undergo marked changes with 
development from infancy to adulthood. The interpreta- 
tion of these changes in terms of maturation and of learn- 
ing, however, is by no means an easy matter. Consider, for 
instance, the work of Valentine on preferences for musical 
intervals. As he himself points out, one cannot be sure that 
the differences between. the students from elementary 
schools and those from a private school are due to learning, 
because one cannot be sure that the two groups were equal 
with respect to musical ability. On the other hand, one 
cannot be sure that the differences are due to different de- 
grees of maturation, for the training of the two groups was 
different. So it is with almost all the data above on changes 
of taste with increase in age. They do indeed suggest the 
occurrence of maturation or of learning to a greater or 
lesser degree, but they fail definitely to prove this occur- 
rence. Far more experimentation will have to be done 
before it will be possible to state with reasonable certainty 
just what changes in taste may result from maturation and 
what changes can be achieved by training. 

In the meantime, however, we can safely accept as fact 
that both maturation and learning are capable of changing 
taste. That maturation may be effective in this respect is 
not only made likely by several of the investigations re- 
viewed above, but is strongly supported by certain other 
considerations. It has already been pointed out that where- 
as in the infant hedonic tone is mainly a characteristic of 
objects and passive internal states, in the child of three or 
four it characterizes situations and activities. So marked 
is the connection of hedonic tone with activity when the 
child begins to play that Bühler defines play in terms of 
what he calls “function-pleasure,” the pleasure accompany- 
ing the effortless functioning of the body irrespective of 
any end. It seems impossible to interpret the develop- 
ment of this relation. between hedonic tone and activity 


é 
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as anything but maturation, for the development is a feature 
not only of the whole human species, but of many animal 
species as well. _ 

Again, H. E. and M. C. Jones studied the reactions of 
51 children and of about 90 adults to a large, though harm- 
less, snake. “Children up to the age of two years showed 
no fear of a snake; by three or three and one-half, caution 
reactions were common. . . . Definite fear behaviour oc- 
curred more often after the age of four years, and was more 
pronounced in adults than in children." *® As the children 
were being brought up in an institution, where “the snake 
was as novel to them as the unicorn," the authors believe 
that the difference in response with increasing age must be 
due to maturation—in all likelihood, to perceptual discrimi- 
nation. If this be so, we have here another instance of the 
dependence of hedonic tone upon maturation, for it can 
hardly be doubted that fear is as a rule unpleasant. 

As to the effectiveness of learning in changing tastes, 
this has been demonstrated very convincingly by the work 
of J. B. Watson, H. E. Jones and others." In an experi- 
ment by Watson and R. Rayner, the experimenters first 
made sure that the subject, a child of 11 months, was un- 
disturbed by a white rat (the child was accustomed to play 
with it), but markedly disturbed by a loud noise." ‘The 
experimenters then repeatedly caused the loud noise to occur 
just as the child was about to touch the rat. In each case 
this combined stimulation resulted in disturbed behaviour. 
After seven combined stimulations the rat presented. alone 
called forth the following response: “. . . the baby began 
to cry. Almost instantly he turned sharply to the left, fell 
over on left side, raised himself on all fours and began to 
crawl away so rapidly that he was caught with difficulty 
before reaching the edge of the table." ? This response 
to the rat was certainly indicative of unpleasantness and it 
certainly was learned.. Similar results were secured by H. E. 
Jones on a child of 15 months.” Before conditioning, the 
child's reaction to an electric bell could be described as “mild 
interest," shortly becoming "indifference." The bell was 
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then sounded a number of times while the child was sub- 
jected to a light inductive shock, provocative of a “slight, 
but unmistakable startle reaction” frequently accompanied 
by murmurs or whimpers. Seventy-two hours later the con- 
ditioned reflex was tested by sounding the bell alone. “The 
first application of the bell resulted in momentary crying; 
on the second, he cried and withdrew his hand slowly; on 
the third, he showed a generalized bodily startle reac- 
tion.” *! Here, again, then, is a response which indicates 
unpleasantness and which has definitely been learned. 
Furthermore, if one accept a wide definition of learning, 
the evidence from direct conditioning may be supplemented 
by a host of other data. We have seen that contrast may 
operate over a considerable period of time (Ch. V). The 
ensuing shifts can be interpreted as being a matter of learn- 
ing. We have seen that hedonic tone can be shifted by sug- 
gestion (Ch. VI). Such shifts can likewise be interpreted 
as cases of learning. In the latter connection it is interest- 
ing to note that L. J. Roberts, in an investigation of the 
tastes of children for foodstuffs, finds evidence of the 
marked effect of “prestige,” of the opinions of the parents, 
or of other adults who occupy an important position in the 
mind of the child? We have seen, finally, that hedonic 
tone can be influenced by motor habituation.(Ch. V). An 
experiment by M. C. Jones indicates that this influence is 
frequently offset by positive conditioning, so that repetition 
is of little value in controlling tastes." The fact remains, 
however, that in those cases where motor habituation does 
operate, it constitutes a form of learning in the wide sense 
of the term. 

Conclusion.—We know, then, that definite changes in 
taste take place as the individual develops from infancy to 
adulthood. Furthermore, although we do not know the part 
played by maturation and learning in most of these changes, 
we do know that both maturation and learning are capable in 
certain cases of bringing about changes in taste. This 

"knowledge is both great enough to ensure that further in- 
vestigation will be profitable and slight enough to make 
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such investigation imperative. The relation of hedonic tone 
to maturation and learning is of interest both to the psy- 
chologist and to the practical educator. R. K. White and 
C. Landis," for instance, have shown that in the case of 
silhouettes of faces those silhouettes are disliked which 
deviate from a standard silhouette. The psychologist in- 
terested in aesthetics obviously is very anxious to know 
whether this correlation between deviation from the stand- 
ard and dislike is a matter of learning or of maturation. 
Again, consider the data of C. M. Davis on the likes and 
dislikes of children with respect to food. The educator 
concerned with the problem of prescribing a diet, wishes to 
know whether these likes or dislikes are wholly due to the 
nature of the organism, or whether they are learned and con- 
sequently are subject to control. It is to be hoped that the 
strict methods of Watson, H. E. Jones and M. C. Jones 
will soon be used in the investigation of the marked changes 
of taste described in the early part of this chapter. 
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Chapter VIII 


Hedonic Tone in Relation to Muscular and 
Glandular Responses 


The various muscular and glandular responses of inter- 
est in connection with hedonic tone may profitably be divided 
into two groups, the first consisting of what we shall call 
vegetative responses, such as the beat of the heart or breath- 
ing, the second of what we shall call Jocomotor responses, 
such as reaching for an object or adopting a posture, I 
shall discuss in turn the relation of hedonic tone to the re- 
sponses in each group, beginning with the vegetative re- 
sponses. 


Heponic ToNE IN RELATION TO VEGETATIVE RESPONSES 


The close relation between feelings and emotions on the 
one hand, and vegetative responses on the other, has been 
known for more than two thousand years. It is said of 
Erisistratus, who practised medicine around 300 B.C., that 
when asked to diagnose the disease of the son of King 
Antiochus, he noticed an increase of heart rate in the patient 
upon the entrance into the room of a certain beautiful 
maiden, and promptly diagnosed the complaint of the pa- 
tient as love. Not until the close of the nineteenth century, 
however, with the experiments of Mosso (1881) and the 
theories of James and Lange (1884 and 1885, respectively) 
did this relationship become subject to experimental investi- 
gation. Indeed, it was not until 1899, with Wundt's appeal 
to physiological concomitants in support of his tridimen- 
sional theory, that the particular phase of the relationship 
of interest to us, namely the correlation between hedonic 
tone and vegetative responses, became an independent sub- 
ject of laboratory investigation. 

It is impossible in the space at our disposal to deal with 
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each of the dozens of investigations concerned with the rela- 
tion between hedonic tone and vegetative responses. We 
shall consequently confine ourselves to the more outstanding 
of these investigations. 

_ Vasomotor and Respiratory Responses. — Wundt, in 
his 1899 article, using as a basis results secured in a some- 
what different connection by Mentz and Lehmann, advanced 
the view that the relation between feelings and vasomotor 
responses was as indicated in the schema below: (P = pleas- 
antness, U = unpleasantness, E = excitement, D = depres- 
sion, T = tension, R = relaxation.) 


Taste LI 
Strengthened Weakened 
Á— M o m 
Slowed Accellerated Slowed Accellerated 
down down 
P E R T. D U 


In 1901, Max Brahn' published experimental results 
which supported Wundt's contention that there were definite 
relationships between his feeling-dimensions and the various 
characteristics of the pulse. The details of Wundt's schema 
were altered, however, in accordance with the following 
table: (alterations in circles). 


Taste LII 
Feeling Pulse Strength Pulse Speed 
Dimensions Increase Decrease Increase Decreaso 
: * * 
u + © 
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In 1902, in the 5th edition of the “Physiologische Psy- 
chologie," Wundt gave a schema indicating the relations of 
his six qualities not only to pulse-characteristics but also to 
those of breathing. This new schema insofar as the pulse 
is concerned, is identical with Wundt’s 1899 schema, in 
spite of the results of Brahn indicating the necessity of cer- 
tain changes. As to that part of the new schema which 
refers to breathing-characteristics, Wundt states that it is 
based primarily upon experimental results secured by Gent* 
and by Meumann and Zoneff.5 


Taste LIII 
Pulse 
SO 
Strengthened Weakened 
—M———— p ID 
Slowed Accellerated Slowed Accelerated 
li | T 
P E R T D U 
— ee | 
Weakened Strengthened Strengthened Weakened 
——— 
Accellerated Slowed down 
Breathing 


Five years later, there appeared Alechsieff's work on 
both the pulse and breathing correlates of the six Wundtian 
feelings. He summarized his results in the following table." 


Taste LIV 
Pulse 
Accelerated 
-_ Ty x~. 
ui Strengthened oa ag 
P U 
mo Accelierated "T 
———_—_—— 
ee 
Weakened Strengthened 
—_— aS 
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Despite the fact that this schema differs markedly 
from that published in 1902 by Wundt, the latter is to be 
found in the 1920 edition of the "Gründriss," unchanged 
except for the breathing-correlates of tension, depression 
and unpleasantness. In the event of these Wundt made the 
changes indicated below: 


Taste LV 
T D u 
mt 
Weakened sealer 
Siowed down_ 


Breathing 


The correlations established by the Wundtian school did 
not remain unquestioned. In 1906, for instance, J. F. Shep- 
hard published an experiment upon the relationship between 
the six Wundtian feeling-qualities and changes in volume 
of the hand and brain, changes in heart rate, changes in the 
extent, depth and rate of breathing, and changes in the 
form and size of the plethysmographic pulse in brain and 
hand. His results led him to conclude as follows: “I find 
that feelings cannot be classified on the basis of vasomotor 
and heart rate changes. There is no reverse relation even 
between the accompaniments of agreeableness and disagree- 
ableness; much less are there three such pairs of reactions.” 1 
Furthermore, a number of the vegetative responses which 
were at first considered to be the physiological correlates 
of feelings were shown to be equally much the correlates of 
other mental processes. Thus Zonefi and Meumann found 
that slowing of the pulse was not only a concomitant of 
pleasantness, but of attention in general. , 

By 1914, the number of experiments upon the physio- 
logical concomitants of various forms of experience had so 
increased as to warrant some tabular representation of their 
results. Such a tabular representation was provided by E. 
Leschke. It is reproduced below. Authors are indicated in 
this table by letters in accordance with the following list. 
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A  Alechsieff G Gent Me Mentz 
Berger Ki Kiesow Mo Mosso 

Br Brahn Kü Küppers S Shephard 

Bz v. Bezold L Lehmann W Weber 

Ci Citron Lo Lombardi Wu Wundt 

D Dumas Lv Loven Z Zoneff and 

Di Dittmar Ma Martius Meumann 


The findings of these authors are indicated by symbols 
in accordance with the following key : 


+ Increase (for arteries, expansion) 

— Decrease. (for arteries, contraction) 

+ — First increase (expansion), then decrease (contraction) 

(+) — First increase, but as essential characteristic a subse- 

quent decrease 

Æ Now increase, now decrease (when in parenthesis means 
of slight degree) 

(4-) In a few cases increase, in most decrease 


O No change 


Examination of the table shows marked agreement of 
the results of different observers. Thus eight observers in- 
vestigated changes in pulse rate correlated with "sensory" 
pleasantness and unpleasantness. All eight found an increase 
of rate for pleasantness and seven of the eight found a de- 
crease for unpleasantness. On the other hand, the table 
shows just as strikingly the absence of any definite correla- 
tion between hedonic tone in general and vegetative re- 
sponses, and the relative equivocality of such correlations if 
they could be established. Pleasantness is accompanied by 
decrease in pulse rate in the case of “sensory” pleasantness 
but by increase in the case of the “active” and "passive" 
pleasantness distinguished by Dumas; it is accompanied 
by no change in blood pressure "sensory" pleasantness, by 
increase in the case of "active" pleasantness, by decrease 
in the case of "passive" pleasantness; it is accompanied 
by increase in arm volume in the case of "sensory" pleas- 
antness, by no change in the case of “intellectual” pleas- 
antness, and by decrease in the case of "active" pleasantness. 
The volume of the radial artery, which increases 
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for all forms of pleasantness and decreases for all forms 
of unpleasantness except moral suffering, increases for at- 
tention to touch stimuli and for mental work during fatigue 
—neither of which need to be pleasant, surely—and de- 
creases for attention to visual and acoustic stimuli and for 
normal intellectual work—neither of which seem neces- 
sarily connected with unpleasantness. Thus it would seem 
that with respect to the vegetative responses considered so 
far we must conclude that although there is a definite cor- 
relation between certain types of pleasant and unpleasant 
experiences and certain vegetative responses, there is no 
exclusive correlation between the latter and pleasantness in 
general or unpleasantness in general such that we can infer 
the hedonic tone from response or response from hedonic 
tone. At best there is but a statistical tendency for pleasant- 
ness and unpleasantness to be accompanied by vaso-motor 
and breathing changes in accordance with the table below. 


Taste LVII 

P U 
Pulse frequency sever erae node — + 
Pulse height (strength) ......... EE — 
BIGOd pressure lee O + 
PLO VGMING che COD TER T YI CET +? — 
Breathing frequency ............ + —? 
Breathing depth (strength)....... —? +? 


In view of the conclusion that there is no general cor- 
relation between hedonic tone and changes in pulse and 
breathing, there is no point in asking whether the former 
precedes the latter or vice-versa. Some readers, however, 
either because they cannot accept the conclusion above, or 
because of historical interest, may desire mention of the 
problem of temporal priority. For such readers I point 
out that Lehmann,” basing himself on his own work and 
that by Zoneff and Meumann, Brahn, Gent, Berger and 
Kelchner, argues that feelings precede the changes in pulse 
and breathing correlated with them; that Cannon" draws 
a somewhat similar conclusion from a comparison of the 
latent times of hedonic judgments and of contractions of 
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smooth muscles; but that Newman, Perkins and Wheeler” 
in a recent discussion of Cannon’s evidence, do not consider 
this evidence to be conclusive. 

The Psychogalvanic Reflex.—Much work has recently 
been done upon another supposed accompaniment of hedonic 
experience, namely the psychogalvanic reflex. A clear 
and concise characterization of the psychogalvanic reflex is 
to be found in Wechsler's excellent monograph, "The 
Measurement of Emotional Reactions." ^ Wechsler writes: 
"If two points on the human skin are connected with un- 
polarizable electrodes to a sufficiently sensitive galvanom- 
eter, the points of the galvanometer will be seen to deviate, 
indicating the passage of a current due to the difference of 
potential between the two connected points. . . . If now, 
while a person is so connected with the galvanometer and, 
provided that at least one of the points is a part of the skin 
that contains sweat glands, he be subjected to a mental 
stimulus, e.g., a simple multiplication, the initial galvanom- 
etric deflection will be seen to increase after a short latent 
time of two or three seconds, indicating an apparent aug- 
mentation in the difference of potential. This electrical 
variation of the human skin following mental excitation 
without any exterior electromotive force passing through 
it, was first observed by Tarchanoff in 1888. . . . If, main- 
taining the above conditions of the experiment, we introduce 
in series with the subject and galvanometer a small source 
of current, e.g., two volts, then when the circuit is closed 
the galvanometer will register a deflection due to the pas- 
sage of the current across the body as a resistance. If now 
the subject is again caused to experience a psychic excitation, 
the initial galvanometric deflection will, as before, be seen 
to increase (after a similar latent time) indicating an aug- 
mentation of the current passing through the circuit. . . . 
The electrical variation of the human body in response to 
a mental stimulus during the passage of an exsomatic current 
was first reported by Charles Féré in 1887 . . . but it was 
not until 1906 that Otto Veraguth made a systematic study 
of the phenomenon to which he gave the name of 'psycho- 
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galvanic reflex.’ The term ‘psychogalvanic reflex’ is now 
used to include the electrical variations of the skin to psychic 
stimuli obtained both with and without the use of an external 
current in the circuit.” 5 

Wechsler inquires at length into the nature of the psy- 
chological correlates of the psychogalvanic reflex. Begin- 
ning with the question of the nature of the stimuli capable - 
of provoking it, he points out that such stimuli may be ar- 
ranged into the five following classes: “1. Outright emo- 
tion-provoking stimuli, as when a person is frightened or 
angered; 2. Affectively toned ideational processes centrally 
aroused: (a) conscious, as when a subject recalls a pleasant 
experience; (b) unconscious, as in the case of an evoked 
complex response to association stimulus; 3. Strong sensa- 
tions, as sound of a gun or prick of a pin; 4. Mental effort, 
as exemplified by the mental process employed in the solu- 
tion of arithmetical problems; 5. Changes in state of atten- - 
tion.” 1° According to Wechsler, stimuli belonging to the 
first two classes obviously involve “affective tone,” and those 
belonging to the third class may be shown to be effective only 
in proportion as they likewise involve “affective tone.” 
Stimuli in class 4 are effective only at the beginning and 
end of the mental task involved, when it is reasonable to 
assume that the experience is "affectively toned.” As to 
stimuli in class 5, Wechsler contends that the close con 
nection between emotions and instinct on the one hand and 
between instinctive adaptation and attention on the othe 
suggests a close connection between attention and emotio 
This latter connection leads him to believe that "*psycholog- 
ically the important differentiating aspect of the mental state 
known as attention is as in the case of the emotion, that 
which has been termed affective tone." !'* Thus stimuli be- 
longing to the 5th class may also be considered to determine 
"affective tone." Wechsler concludes that examination of | 
the nature of the stimuli provoking the psychogalvanic re- - 
flex supports the general proposition that “... at least as 
far as humans are concerned, the psychogalvanic reflex is 
primarily, if not exclusively, an index of affective tone.” ! 
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This view is further supported, he believes, by the re- 
sults of studies upon variations in magnitude of psycho- 
galvanic reflexes. According to both his experiments and 
those of the majority of other investigators who have 
studied the problem, the magnitude of the galvanic reaction 
is in no way dependent upon the intensity of the physical 
stimulus involved, but varies roughly as the intensity of the 
‘affective tone" accompanying such stimulation. Thus 
Wechsler had ten observers give associations to 25 words 
and determined in each case the galvanometric deviations 
involved. He then had his observers classify the words in 
five groups, according to the emotional value of the response 
elicited by them during the actual experiment. He found 
considerable correlation between the average of the gal- 
vanometric deflections recorded for a given word from the 
ten observers and the average of the emotional values as- 
signed by the ten observers to the responses elicited by that 
word. Individual records did show discrepancies with the 
general relationship—occasionally large galvanic deflections 
occurred when the observer failed to report any concomitant 
emotion, and vice versa—but Wechsler believes at least 
many of these discrepancies to be only apparent, as subse- 
quent free association experiments showed that’ in many 
such cases the electrical changes were probably accompanied 

by affective reactions which were not conscious at the mo- 
ment of their occurrence. 

In connection with this latter point, Wechsler describes 
an experiment in which he sought to determine whether the 

. psychogalvanic reflex could be elicited in a sleeping observer 
by stimuli adequate to do so in observers who are in a wak- 
ing state. He found that the psychogalvanic reflex could 
indeed be elicited during sound sleep, and concluded that 
although the psychogalvanic response is to be taken as an 
index of the occurrence of an affective reaction in response 
to an exciting stimulus, “. . . Neither the affective response 
nor the exciting stimulus need be consciously perceived by 
the subject experiencing them." "” 

Wechsler's evidence must, I think, be considered as 
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definitely supporting his general conclusion that the psycho- 
galvanic reflex is an index of “affective tone" in his sense of 
the term. It must also, however, be considered definitely 
to support the conclusion that the psychogalvanic reflex is 
not an index of hedonic tone in our sense of the term: 
Wechsler’s concept "affective tone" is obviously broader 
than our concept hedonic tone. It includes the latter and 
much more besides. Hedonic tone for us is pleasantness 
or unpleasantness. Affective tone for Wechsler is a much 
broader term akin to "emotionality," as shown by his con- 
tention that affective tone is psychologically the important 
differentiating characteristic of attention. Consequently 
Wechsler's conclusions insofar as they state positive rela- 
tionships, do not imply like conclusions involving hedonic 
tone as defined by us. On the other hand, Wechsler’s nega- 
tive conclusion that the "affective tone" correlated with the 
psychogalvanic reflex need not be conscious implies a very 
definite conclusion in connection with hedonic tone. In 
connection with the problem of a special hedonic attitude 
we found good reason to deny that inferred phenomenal 
entities—including, naturally, unconscious ones—can be 
characterized as having hedonic tone. If this be so, the 
fact that the “affective tone” correlated with the psycho- 
galvanic reflex need not be conscious clearly implies that 
hedonic tone may be absent when the reflex is present. From 
this in turn follows that although there are doubtless rela- 
tionships between special types of hedonic events, e.g., emo- 
tions, and the psychogalvanic reflex, there is no relationship 
between hedonic tone in general and the psychogalvanic re- 
flex such that hedonic tone can be predicted from the reflex. 
Whether there is a converse relationship between hedonic 
tone in general and the psychogalvanic reflex, i.e. whether 
the reflex can be predicted from the hedonic tone, is a ques- 
tion which can be answered neither affirmatively nor nega- 
tively from Wechsler's data. This question is answered, 
however, by another experiment, that of H. C. Syr" A 
large number of observers were given supposedly emotional 
verbal stimuli while they were connected with a galvan- 


—üm 


PSYCHOGALVANIC REFLEX 329 


ometer. All galvanometric reactions were recorded photo- 
graphically, and at the close of the experiment the observers 
were asked.to give an account of their emotional experi- 
ences. Syz found that: “None of the subjects reported 
more than 37 per cent. of his galvanic reactions; most of 
them gave account of only 10 to 25 per cent. On the other 
hand, there were reports of emotional responses with many 
words where the galvanic curve did not indicate any deflec- 
tion.” 2! As emotions are very frequently characterized by 
marked hedonic tone, it is reasonable to infer that it is no 
more nossible to predict the psychogalvanic reflex from he- 
donic -one than it is to predict hedonic tone from the re- 
flex? The results of Wechsler and of other investigators 
show, however, that there is some tendency for hedonic tone 
to be accompanied by a psychogalvanic reflex, i.e. that there 
is some connection, though not an invariable one, between 
the two processes. This positive conclusion must not be lost 
sight of just because of the negative conclusions arrived at 
above. Just what the reason is for this connection cannot 
at present be stated with certainty. Recent work on the re- 
flex, indicating that it is essentially a manifestation of the 
activity of the sympathetic nervous system,” suggests that 
the connection is mediated by emotion. According to such 
a view hedonic tone would of itself have no relation to the 
galvanic reflex, but would appear to have one in the case 
of hedonically toned emotional experiences because of the 
sympathetic activity involved in the emotion. This view is 
strongly supported by the striking fact that when hedonic 
tone is accompanied by a galvanic reflex, the reflex is the 
same for a given degree of either pleasantness or unpleasant- 
ness. A. Gregor, in an experiment published in 1913, found 
that “the direction of the excursion in the psychogalvanic 
reaction is determined by the position of the limbs relative 
to the poles of the galvanometer. The form of the psycho- 
galvanic reaction, however, is independent of the quality 
of the feeling aroused by the stimulus.” ** In the case of 
one observer, for instance, the photographic records of the 
galvanic responses to introspectively pleasant Eau de 
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Heponic Tone IN RELATION TO LOCOMOTOR 
RESPONSES 


The close connection between hedonic tone and loco- 
motor responses is attested by the prevalence throughout 
the ages of psychological hedonism among both laymen and 
scientists. Nor is there any lack of experimental proof of 
this connection. Sherrington, for instance, in his "Integra- 
tive Action of the Nervous System," writes: “It would seem 
a general rule that reflexes arising in species of receptors 
which considered as sense organs provoke strongly affective 
sensations caeteris paribus prevail over reflexes of other 
species when in competition with them for the use of the 
“final common path.’ " * This connection has been studied 
from two different points of view, namely with reference 
to changes in the energy involved in the responses, and with 
reference to their type. We shall deal with these two points 
of view successively. 

Energy Involved in Responses. —O. Külpe, in his “Out- 
lines,” wrote: ‘‘Pleasurable states are regularly accom- 
panied by increase of the force of voluntary muscular action, 
and unpleasurable states as regularly by its diminution." s 
In his “Experimental Psychology,” Titchener described two 
methods of demonstrating this relationship to laboratory 
classes, and gave for both methods what he called typical 
results. In the case of the first method, in which the ap- 
paratus used is a finger dynamometer, the typical results are 
indicated by Titchener in two curves, reproduced on page 
331. The ordinates are force exerted, the abscissae, time 
elapsed since the exertion began. The stars indicate the 
application of a stimulus. It will be noticed that these curves 
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Fic. 58—Typical curve for high degree of pleasantness. 
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Fig, 59,—Typical curve of unpleasantness. 


Neither Külpe nor Titchener refer the reader to specific 
experiments proving the propositions which they assert. It 
may be that such exist, but if so, I have been unable to find 
them. Féré, it is true, published in 1885 a series of papers 
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‘upon the dynamometric effects of “agreeable and disagree- 
able sensations” in which he concluded that the former in- 
crease motor energy, while the latter decrease it.” A. Ernst 
has recently pointed out, however, that these papers de- 
scribe not only experiments in which “agreeable sensations” 
increased motor energy as measured by a dynamometer and 
“disagreeable sensations” decreased such work, but also 
experiments in which obviously disagreeable experiences 
brought about increases of motor energy." In support of 
this statement, Ernst cites the following passage from one 
of the papers by Féré: “The study of a great number of 
induced hallucinations has shown us that when it is a ques- 
tion of a disagreeable sensation, like the sight of a viscous 
toad, the smell of rotten eggs, a bitter taste, etc., there was 
a sufficiently notable decrease. We were tempted to con- 
clude from this that sensations are agreeable or disagreeable 
according to whether they determine an increase or a de- 
crease of energy; but this conclusion is at least premature, 
for on the same observer and on ourselves the painting of 
the back of the throat with sulphate of quinine, the breath- 
ing of ammonia, which do not constitute agreeable sensa- 
tions, constantly determine an increase of dynamometric 
force.” *t After citing a number of other experiments by 
Féré in which habitually unpleasant stimuli such as quinine 
produced increase in motor energy and not decrease, Ernst 
concludes—with right, it would seem—that Féré's conclu- 
sions do not follow from his own results. It would seem 
wise, therefore, before accepting the law stated by Kiilpe, to 
make a careful examination of available facts. These facts 
may conveniently be divided into two groups, according to 
whether the hedonic tone involved occurs in connection with 
a “major emotion” or not. We shall first consider the rela- 
tion of hedonic tone to energy of voluntary muscular con- 
traction during major emotional states. 

In his monograph on joy and sorrow—a much too little 
known work, incidentally—G. Dumas reports observations 
upon the strength of hand-contraction of psychiatric patients 
under ordinary conditions and when in a state of marked 
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joy. For two patients he found the following values (in 
kilograms) .** 


Taste LVII 


+ Patient Normal During Joy 
» Eugénie nee 20 27 
18 24 
N Antoinette u... oe vom bars 24 36 
20 30 


- In the case of the latter patient, the measurements represent- 


ing force during joy were made on the day of her departure 
from the hospital. Dumas points out that these observa- 
tions agree with the view expressed by Lange: “The func- 
tional excitation of the voluntary muscles and nerves make 
the joyful man feel enervated like all those whose muscles 
are powerful. He feels the need of moving, he bestirs him- 
self with promptness and vivacity, he gesticulates with 
force." 33 

The observations of Dumas are confirmed by the results 
of what might be called an accidental experiment performed 
upon himself by U. Mosso.** In 1889, Mosso, then at the 
University of Turin, was training himself in the use of the 
ergograph. In the previous year he had been given a 
scholarship which had enabled him to work with Schmiede- 
berg at the University of Strassburg, but at the close of the 
year he had been obliged to return to Turin, and although 
he was very anxious to get back to Strassburg, could not 
see his way clear to do so. One morning, after completing 
around 9 a. m. a session at the ergograph in which, lifting 
a 5 kg. weight with his finger until he could no longer move 
the weight, he had made 14 lifting movements and produced 
work to the extent of 1.500 kilogrammeters—the usual 
amount for him,—he was suddenly informed at 10 a. m. by 
his brother, a professor at the University of Turin, that 
he could return to Strassburg and Schmiedeberg. This news 
created in him a strong emotion. At 10.50, he carried out 
the second session of the day at the ergograph under the 
same conditions as earlier. This time he was able to make 
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21 lifting movements and to produce 2.555 kilogrammeters 
of work. He then went home to tell the good news to his 
parents and found there a letter informing him officially 
that he was to be sent to Strassburg. He writes feelingly: 
“It was a great joy that I experienced that day." ? At 
12.50, having returned to the laboratory, he carried out a 
third session at the ergograph. This time he was able to 
make 30 finger movements and to produce 4.320 kilogram- 
meters of work. Mosso concluded as follows: “It follows 
from this experience, that à strong and agreeable emotion 
influences the activity of the muscles and makes them de- 
velop twice and three times the normal energy. I did not 
continue the experiment because the state of mind in which 
I found myself did not allow me to busy myself longer with 
ergographic curves." ** Clearly the work of Mosso agrees 
with that of Dumas in showing that joy is correlated with 
an increase in the energy of voluntary muscular contraction. 

With respect to sorrow, the case seems to be equally 
clear, and equally in accord with Külpe's law. Dumas found 
in psychiatric patients who were in a state of great sadness 
a marked decrease of the strength of contraction of the 
hand. In the case of three men patients, he measured this 
strength with a dynamometer and compared the results with 
those secured from average men. The figures which he 
gives are as follows (force in kilograms) .*7 


Taste LIX 
: Depressed Men Normal for Men 
right hand left hand right hand left hand 
Edouard ..... 18 16 (4 trials) 45 40 
A ETT CS cee 14 22 (6 trials) 
Fase ate 30 28 (3 trials) 


In the case of a woman patient, Dumas determined the 
strength of contraction of the hand during 8 days of sadness 
and during 8 days of joy. The results are given on next 
88 
page. 
When we consider, however, the relation between anger _ 
and energy of voluntary muscular contraction, we find data 


ty à 


— of experimental pharmacology at the University of Genoa, 
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Taste LX 
Sadness Joy Normal for Women 
r.h. l.h. r.h. Lh. r.h. Lh. 
13 14 28 20 30 23.0% 
15 12 28 25 
17 13 26 26 
14 14 30 28 
18 15 28 27 
17 16 30 28 
15 15 31 26 
18 16 28 25 


distinctly contrary to Kiilpe’s law. In 1894, while professor 


Mosso undertook an investigation of the effects of sugar 
upon muscular contraction." In order to note these effects, 
he carried out successive trials at the ergograph every five 
minutes, in each case working until complete exhaustion. On 
the Sth of January, the first trial of the day, made at 9 
a. m., gave a total output of energy of 2.910 kgm. with 
26 lifts. The second trial, at 9.05, gave 2.090 kgm. with 
20 lifts, and the third, at 9.10, 1.490 kgm. with 17 lifts. 
In these three trials there is a continuous decrease of energy 
output, and with a continuation of the trials this decrease 
should likewise have continued. At the close of the third 
trial, however, a colleague of Mosso came into the room 
to solicit his vote in a matter involving the faculty with 
respect to which Mosso was well known to hold views diver- 
gent from those of his colleague. There followed an ani- 
mated discussion. In the meantime Mosso continued his 
experiment, but his mind was troubled. The fourth trial, 
at 9.15, gave 2.305 kgm. with 21 lifts; the fifth, at 9.20, 
gave 2.395 kgm. with 22 lifts; the sixth, at 9.25, 2.380 kgm. 
with 24 lifts. Thus instead of a decrease in output of 
energy, there occurred a marked increase in this output. 
The discussion continued very animated, Mosso being domi- 
nated by a feeling of rebellion. The eighth trial, at 9.25 
gave 1.800 kgm. with 21 lifts. Following this trial the dis- 
cussion became so acrimonious that Mosso was obliged to 
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ask his colleague to leave the room. The ninth trial, at 
9.40, gave 1.545 kgm. with 26 lifts, and the eleventh, 1.855 
kgm. with 21 lifts. The succeeding trials continued to give 
results greater than those of the third trial until 11.10. 
Mosso concluded that this is striking evidence that an emo- 
tion may increase muscular energy very markedly, even 
though unpleasant. In connection with this experiment by 
Mosso, it is interesting to note that unpleasantness may 
correlate with striking increases of metabolic rate. I quote 
Miss Washburn: “Fourteen neurotic war veterans were 
asked by Ziegler and Levine" to recall unpleasant war ex- 
periences, and their basal metabolism during recall was com- 
pared with the normal rate. Ten of them showed a rise, 
two a fall. Some showed an increased rate when they were 
unaware of any emotion. This is like what happens with 
the galvanic reflex." *! 

It seems obvious from the foregoing data that major 
emotional states have a marked relation to the strength of 
voluntary muscular contractions, but that this relationship 
Is not properly described by Külpe's law. Pleasant emo- 
tions may indeed be accompanied by increase of the volun- 
tary strength of the individual, but unpleasant ones like- 
wise. It appears that in the case of emotions, energy of 
the voluntary musculature is univocally related not to he- 
donic tone, but to presence or absence of excitement. This 
conclusion is quite obviously in accord with Cannon's find- 
ings that all intense emotions, whether pleasant or unpleas- 
ant, involve a similar set of sympathetic responses, many of 
which are antagonistic to fatigue.” 

Is it not possible that the relationship just mentioned— 
that between energy and excitement—obscures the relation 
between energy and hedonic tone in the case of the emo- 
tions? In order to answer this further question, let us turn 
to the data on the relation of hedonic tone to energy under 
conditions not involving any major emotions. 

We have already seen that Féré's own results do not 
support Külpe's law. Féré did indeed find that pleasant 
stimuli were generally followed by increased energy of vol- 
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untary contraction, but so were in some cases unpleasant 
stimuli. In 1906, G. Störring published some observations 
on the effect upon strength of voluntary muscular contrac- 
tion, as measured by the dynamometer, of unpleasant sen- 
sory experiences (Empfindungsunlust) occasioned by such 
stimuli as vinegar, salt solution, and tintura gentianae." 
The results showed a distinct increase in the force registered 
by the dynamometer. Rose confirmed Stórring's results, 
concluding that “Sensory unpleasantness ( Empfindungsun- 
lust) of both weak and strong degree determines an in- 
crease of the motor effect, irrespective of the reaction-set 
and of the mode of reception of the stimulus." *^ Stórring's 
results were again confirmed by Ernst, who found that un- 
pleasant sensory experiences ( Empfindungsunlust ) mar- 
kedly increased muscular power as registered with a dynam- 
ometer. Ernst writes: “Thus in our results unpleasantness 


verage increase of the motor 


invariably brings about an a 
» 46 


impulse and of the effect of the force developed. 

It is patent from the foregoing that Külpe's law, ac- 
cording to which pleasantness is accompanied by an increase 
of voluntary muscular power and unpleasantness by a de- 
crease, finds experimental support neither in the case of 
hedonic tone during major emotions nor in the case of he- 
donic tone in the absence of emotional stress. Can we not 
conclude from the latter data, however,—from the work 
of Stórring, Rose and Ernst—that a law holds which is 
exactly the converse of Külpe's? 'The results in question 
do indeed agree in showing that unpleasant stimuli are ac- 
companied on an average by increased energy. There is no 
proof, however, that the change in energy is due to the 
unpleasantness rather than to some co-variant of unpleasant- 
ness such as stimulus-intensity. This question is at present 
being investigated by W. A. Bousfield in the Harvard Lab- 
oratory. Until it has received at least a partial answer it 
will be wisest to refrain from any positive conclusion con- 
cerning the relation of hedonic tone to the energy of loco- 


motor responses. 


Types of Response. —The problem whether pleasant- 
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ness and unpleasantness are correlated with specific types of 
responses is one of great importance to the theory of moti- 
vation. In his Fundamentals of Human Motivation,” L. 
T. Troland distinguishes very aptly between three forms of 
hedonism: hedonism of the future, which holds that conduct 
is determined by future hedonic tone; hedonism of the pres- 
ent, which holds that conduct is determined by present 
hedonic tone; and hedonism of the past, according to which 
conduct is determined by past hedonic tone." Hedonism of 
the future is nowadays usually assimilated to hedonism of 
the present, the hedonic tone of a “future” phenomenon 
being considered as the hedonic tone of a present phenom- 
enon referred to the future. Hedonism of the past will be 
dealt with in the next chapter in connection with the rela- 
tion of memory to hedonic tone. As tó hedonism of the 
present, its validity clearly depends on the accompaniment 
of pleasantness by movements towards the object of atten- 
tion and of unpleasantness by movements away from it, i.e. 
on a specific correlation between hedonic tone and types of 
movements. Consider, for instance, the quasi-hedonism 
which K. Lewin believes to obtain in children.“ The es- 
sence of this doctrine is that the condition of the child with 
respect to needs determines certain objects in its psycho- 
logical environment (“phenomenal” objects, not physical 
ones) to be endowed with psychological “valences” (Auf- 
forderungscharaktere). “These imperative psychological 
facts (the valences) . . . determine the direction of the be- 
haviour. . . . One may distinguish two large groups of 
valences according to the sort of initial behaviour they elicit; 
the positive valences (4-), those affecting approach; and 
the negative (—), or those producing withdrawal or re- 
treat.” " But to say that an object has a positive or nega- 
tive valence is apparently equivalent to stating that it is 
pleasant or unpleasant. Lewin does not make this point 
explicitly, but it is an implication of many passages in his 
articles. In discussing the forcing of children to complete 
tasks by making threats, for instance, he writes: “In this 
case one uses . . . a second negative valence, a further un- 
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pleasantness." ^ Thus Lewin's doctrine of motivation in 
children presupposes that in children pleasantness is accom- 
panied by initial movements towards the object of attention, 
unpleasantness by initial movements away from it. 

What are the facts concerning the relation of hedonic 
tone to types of movements? In a paper read before the 
2nd International Congress of Psychology in London in 
1892, Miinsterberg described an experiment on the relation 
of hedonic tone to the contraction and extension of volun- 
tary muscles. The observer shut his eyes and then sought 
to move an indicator sometimes 10 centimeters, sometimes 
20 centimeters, both towards himself and away from him- 
self. The error made by the observer was recorded and 
also his feelings during the trial. The averages of the 
errors (in millimeters) made in the case of the various feel- 
ings recorded are given in the table below, copied from 
Miinsterberg: 


Taste LXI 
Centrifugal Centripetal 
10 cm 20 cm. 10 em. 20 cm 
Fatigue .....: — 12mm. 473g --19 more 2] mm. 
Excitement ... 16 22 19 26 
Sorrow ...... —: — 11 —12 — 16 
JOY. ense 17 16 12 14 
Unpleasantness — 10 —13 12 19 
Pleasantness .. 10 16 —20 —24 


Insofar as pleasantness and unpleasantness are concerned, 
there is a marked opposition between centrifugal and cen- 
tripetal accompaniments. "For unpleasantness, movements 
of extension are too small, those of flexion, too large; for 
pleasantness, the movements of flexion are too small, those 
of extension, too large." ?' 

Miinsterberg’s results have been confirmed to greater 
or lesser degree by three subsequent investigations. The 
first of these confirmations is the more striking because it 
occurred without the knowledge of its author. In his re- 
markable work on joy and sorrow, Dumas cites a description 
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of Münsterberg's experiments from Ribot's “Psychologie 
des Sentiments.” ** This description mentions only the re- 
sults secured by Miinsterberg with respect to pleasantness 
and unpleasantness. Dumas goes on to say that he has 
sought confirmation upon his patients, but only with indif- 
ferent success. Three of his ‘‘mélancholiques déprimés" 
were tested according to Münsterberg's technique, one of 
them quite thoroughly. Results showed for all a negative 
error—indicating decreased mobility—in the case of both 
flexion and extension. Three of his manic patients, in a 
joyfully excited condition, were likewise tested. These 
showed positive errors in the case of both flexion and ex- 
tension. Dumas, apparently judging solely from the de- 
scription by Ribot, considers these results to be contrary 
to Münsterberg's findings. If we consult, however, the 
table on the preceding page we note that in the case of de- 
pression Münsterberg found a negative error for both ex- 
tension and contraction and in excitement and joy a positive 
error for both types of movements—exactly the results of 
Dumas. The second confirmation of Münsterberg comes 
from an experiment by H. H. Remmers and L. A. Thomp- 
son, Jr., in which 84 observers were made to draw forty 
lines, half while thinking of very pleasant past experiences, 
the other half while thinking of very unpleasant ones." 
The observers were instructed to draw the lines free-hand, 
and to make them 2 to 5 inches long. Computation of the 
average lengths of line under the two conditions showed 
that the two average lengths were significantly different 
(from the statistical point of view) and that the average 
length for pleasant experiences was greater than the aver- 
age length for unpleasant ones (avg. for pleasant, 83.481 
mm.; avg. for unpleasant, 80.904 mm.). The investigators 
consider these results to substantiate the view that there is 
a positive relationship between pleasantness and motor ac- 
tivity. And in a sense, they do so. It seems to me, how- 
ever, that they may be considered more appropriately to 
substantiate Münsterberg's contention that pleasantness in- 
creases muscular extension, while unpleasantness decreases 
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“it. Free-hand drawing of a line involves for the great ma- 
jority of observers a movement of extension, and conse- 
quently the results above may be interpreted as indicating 
differences in the relations of pleasantness and unpleasant- 
ness to extension of voluntary muscles. As there is some 
doubt, in view of Münsterberg's own results, whether pleas- 
antness would increase motor activity more than unpleasant- 
ness when this activity is contraction, it seems to me that 
the conclusions of Remmers and Thompson involve exces- 
sive generalization and that it is wiser to interpret the re- 
sults in a more modest fashion as a partial confirmation of 
Miinsterberg’s findings. A third experiment supporting 
Münsterberg, finally, is that of H. E. Burtt and W. W. 
Tuttle on the relation of hedonic tone to the patellar re- 
flex. These investigators measured the knee jerks of sub- 
jects during word reaction experiments in which 120 stimu- 
lus-words were grouped in such a fashion that five sup- 
posedly indifferent stimulus-words were followed by five 
supposedly unpleasant stimulus-words, these in turn by five 
supposedly pleasant stimulus-words, and these in turn by 
five supposedly indifferent stimulus-words, etc. From their 
results, the investigators conclude as follows: “There is a 
depression of the reflex on the average for unpleasant stimu- 
lus-words amounting to 16%. There are slight and less con- 
sistent indications of a similar depression for pleasant stimu- 
lus-words.”® The slight indication of depression for pleas- 
ant stimulus-words obviously takes much force from these 
results. The depression with unpleasant stimulus-words, 
however, is entirely what one would expect if Miinsterberg’s 
results could be extended to involuntary movements, for the 
patellar reflex is evidently a movement of extension. As 
far as available data are concerned, then, we must conclude 
that there is indeed for voluntary movements, and probably 
also for involuntary ones, a relation between hedonic tone 
and type of response such that pleasantness is accompanied 
by excess of extension, unpleasantness by excess of flexion. 

Very different from Münsterberg's work in method, but 
closely related in purpose, is an experiment by Young pub- 


342 RELATION TO BEHAVIOR 


lished in 1921. Instead of using the method of expres- 
sion, Young studied the relation of hedonic tone to types 
of movement by having his observers report motor exper- 
iences accompanying pleasant and unpleasant stimuli. Each 
observer—there were seven in all, five men and two women 
— was seated in a morris chair, with eyes closed. His in- 
structions were as follows: “In this experiment, be pas- 
sive and receptive. Let the experimental situation have its 
full normal effect upon you. Report all muscular tendencies 
and organic sensations in any way related to the affective 
reaction. Report whether the experience was pleasant, un- 
pleasant, or indifferent; and indicate the intensity of the feel- 
ing (using, for example, such terms as ‘very weak,’ ‘weak,’ 
‘moderate,’ ‘strong,’ ‘very strong. )." ** As stimuli, Young 
used a large variety of smells, tastes, touches and sounds, 
each presented singly. The results showed in the first 
place that pleasantness and unpleasantness were frequently 
reported without organic or kinaesthetic accompaniments, 


although there was a marked correlation between unpleas-. 


antness and muscular strain (tension) and between 
pleasantness and relaxation. In 28 reports, strain was as- 
sociated with unpleasantness; in only three was it associated 
wi pleasantness. In 31 reports, muscular relaxation was 
associated with pleasantness; in none with unpleasantness. 
The results showed further that the average number of 


_ organic-kinaesthetic processes mentioned in a report was 


greater for unpleasantness than for pleasantness of the same 
intensity; and that this number was less for indifference 
than for any intensity of either pleasantness or unpleasant- 
ness. With respect to this last fact it was further found 


- that if strain and relaxation were omitted from the count 


the average number of organic-kinaesthetic processes men- 
tióned in a report was the same for pleasantness as for 


di: a s ; 
- indifference, while for unpleasantness it remained distinctly 
¿ greater, Young further studied his reports with a view to 


mo " . 
determining the relation between hedonic tone and seeking 
and avoiding movements. He found that unpleasantness 
was indeed associated in a large number of cases—though 


- 


em 
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not by any means always—with tendencies “to react away,” 
"to put the stimulus object away from oneself or to prevent 
its action,” “to inhibit or resist the normal response (ten- 
sion), and to experience “bodily twitches, shocks, waves of 
sensation, and other reverberative reflexes.” 58 Pleasant- 
ness, however, was found to be associated but very 
seldom with seeking movements, and then only with deliber- 
ate ones, not reflex-like ones such as those accompanying 
unpleasantness. From these results, Young draws the fol- 
lowing conclusions: “ ... There is no organic-kinaesthetic 
sine qua non of affection. . . . However a number of ten- 
dencies toward correlation can be made out, and of these 
the most probable is that between muscular strain and U 
and muscular relaxation and P. U is associated with a posi- 
tive bodily response which becomes more intense and wide- 
spread as the feeling becomes stronger, while with P the 
bodily response is relatively slight. When one reacts away 
from the stimulus-object, or puts it away from oneself, 
or resists it (strain), or when bodily reverberations are 
present, U is apt to be felt. P, on the other hand, so far 
as our data go, is organically-kinaesthetically negative. P 
is felt when one relaxes, or simply 'does nothing'; there are 
no reflex responses to the stimulus-object and no bodily 
‘reverberations,’ " 9? i 
One of these conclusions, that stating that the typical 
involuntary reaction to pleasantness is a relaxation and not 
a seeking movement, is strikingly at variance with psychol- 
ogical tradition. This fact, together with the mention by 
Young himself that his results might be peculiar to the 
special conditions of his experiment, led G. H. Corwin to 
carry out a further experiment upon the involuntary re- 
sponses associated with pleasantness.” Instead of placing 
his observers in a morris chair and instructing them to be 
passive, Corwin sought to create a situation in which they : 
would have to seek if they desired to retain a pleasant 
experience, and gave them instructions under which they 
might move without disobeying the instructions. Corwin 
used olfactory, cutaneous and auditory stimuli. In the case 


‚he placed his observers. He wrote: “There is no doubt 
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of the olfactory stimuli, the observer was made to sit in 
an ordinary chair and the stimulus, first placed directly 
under, the observer's nose, was made to recede from him 
at the rate of 1.7 mm. per second; with the cutaneous 
stimuli, the various stimulus-objects were moved slowly 
across the observer's forehead or nose; in the case of audi- 
tory stimuli, finally, the free end of a tube conducting the 
sound to the observer from another room was gradually 
moved away from the observer. The instructions made 
no mention of passivity but required merely a report on the 
quality and intensity of the feeling experienced and on all 
muscular tendencies and organic sensations in any way re- 
lated to the affective reaction. The results of this experi- - 
ment were very different from those of Young's. Definitely 
seeking or maintaining reactions to pleasant stimulation 
were found in 89.346 of the total number of pleasant cases., | 
In 55.796 of the total number of pleasant cases the ob- - 
servers reported definite movement or tendencies to move, 
while in 66.6% of the cases they reported secondary re- 
actions—e.g. changes in breathing and expansion—char- 
acteristic of pursuit or desire to maintain the experience. 
Furthermore, these results were verified by graphic records 
of movements of the head made in the experiments involv- 
ing olfactory stimuli. Corwin concluded that Young’s re- 
sults were determined by the particular situation in which — 


that the most natural response to U is a movement of with- 
drawal. The direct response of the organism to P is Mea 
either relaxation with a certain degree of expansion, if the 
stimulus is weak or stationary; or, if the stimulus is intense, 
and the source of the P is withdrawn, a definite activity of 
pursuit or of tendencies to pursuit." ©! 

Corwin’s article failed to convince Young that his re- 
sults were entirely dependent upon his experimental setting. 
He felt in particular that the pursuit-movements found by 
Corwin might not be genuine expressions of pleasant feel- 
ings. He consequently undertook a further investigation 
of the problem with a view to answering the question: “Is 


u. 
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pursuit, as a matter of fact, correlated with pleasant feel- 
ing and avoidance with unpleasant feeling?" ®© — Young's 
procedure involved throughout both an introspective and 
an objective check upon the movements correlated with the 
hedonic experience. With respect to the objective check, 
Young attached one end of a tape to the observer's head 
and the other to a Porter lever equipped with a straw 
pointer which indicated movements by its position with 
reference to a radial scale. With respect tó the introspec- 
tive check, the observers—two in number—were given in- 
structions practically identical with those used by Corwin, 
making no mention of passivity and requiring a report on 
the quality and intensity of the feeling experienced and on 
all muscular tendencies and organic sensations related to the 
hedonic reaction. The stimuli were olfactory substances 
contained in bottles. Each bottle was placed 1 cm. below 
the observer's nose, and the observer was allowed to take 
two and, rarely, three full inhalations. The bottle was 
not withdrawn, in order not to suggest movement to the 
observer. On the other hand, the bottle being 1 cm. below 
the O's nose, there was opportunity for both seeking and 
avoiding movements. The results showed a marked corre- 
lation between pleasantness and forward movements of the 
"head and between unpleasantness and backward move- 
ments. Out of 52 cases of pleasantness, 35 involved for- 
ward movement of the head; out of 49 cases of unpleasant- 
ness, 34 involved backward movement of the head; out of 
20 cases of indifference, 10 involved no appreciable head 
movement. From these results, Young draws the prelim- 
inary conclusions that “There is probably a tendency for 
forward movements to occur when S reports pleasantness, 
and also a tendency for backward movements to be asso- 


ciated with unpleasantness.” 9 Examination of the intro- 


spective reports, however, showed a number of cases in 
which forward movements of the head were seemingly as- 
sociated not with pleasantness, but with olfactory attention 
to weak stimuli. Young consequently carried out another 
experiment to determine objectively the relation between 


3 
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attention and seeking movements. In this second experi- 
ment, hedonic tone was eliminated by the use of a normally 
indifferent stimulus, the ticking of a watch. Young re- 
corded the lateral head movements of the two observers 
previously instructed to attend to the sound as the watch 
was gradually moved away from them. He found in every 
case definite movements towards the stimulus, and these 
movements were of the same order of magnitude as those 
found in the olfactory experiment involving hedonic tone. 
These results led him to doubt whether the forward move- 
ments which occurred in the first experiment, when the ob- 
server reported pleasantness, were to be considered as ex- 
pressions of pleasantness. He wrote: "Now if pleasant 
feeling is normally associated with attentive response and 
unpleasant feeling is accompanied by inhibition of the nor- 
mal reaction, or by avoidance, or by some other response 
which may be called inattentive, then attentional pursuit 
should correlate in the long run, with P, and its absence or 
opposite with U. It is extremely doubtful whether the 
pursuit movements observed in the present experiment ex- 
press anything more than sensory attention. The actual 
extent of the movement of S's head is very slight—usually 
less than .5 cm., and never more than 2 cm. at the very 
most. Certainly such movements cannot be interpreted di- 
rectly and unequivocally as expressions of pleasant feel- 
ing.” “ Young concludes his article with a general discus- 
sion of the relation between hedonic tone and seeking and 
avoiding movements. Corwin’s experiment, he agrees, 
shows that pleasantness may be correlated with what may 
be interpreted as seeking movements. His own experi- 
ments, however, indicate that this correlation occurs only 
under special conditions, when there is an incentive to such 
movement due to withdrawal or weakness of the stimulus 
and when the stimulus is normally pleasant. Furthermore, 
every-day experience furnishes innumerable cases in which 
this correlation does not hold. Thus when seated in a chair 
facing a source of music determining a pleasant experience, 
one usually settles back in the chair—a withdrawal move- 
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ment. Again, a drowning rat “seeks” air—but the expe- 
rience correlated with these seeking movements is surely 
not pleasant. With respect to unpleasantness, Young con- 
siders his own earlier experiment (1921) as evidence that 
unpleasantness frequently correlates with what may be in- 
terpreted as avoidance movements. Here again, however, 
the correlation is by no means invariable. Consider the 
play of courtship, which may be assumed to be pleasant. 
It is generally considered to involve pursuit by the male 
but avoidance by the female. Again, when one puppy runs 
away from another in play, this avoidance is surely not 
unpleasant. What may be considered as avoidance move- 
ments, then, although frequently correlated with unpleasanl- 
ness, are by no means always so correlated. Young goes a 
step further—and a long one—by adding that “seeking” 
and “avoiding” are teleological terms which refer not so 
much to different forms of behaviour as to different inter- 
pretations of behaviour. "One can easily read into the same 
response either the purpose of ‘seeking’ or the purpose of 
‘avoiding.’ ”® This circumstance makes the use of these 
terms equivocal, and consequently—for the present at least 
—undesirable. 

So far I have dealt only with experiments carried out 
with the express intention of studying the relation of hedonic 
tone to locomotor responses. I now turn to a series of 
experiments whose purpose was somewhat different, but 
whose results are very rich in suggestions concerning this 
relation. As was pointed out in Chapter 3, Nafe in 1924 
published an experiment in which the observers identified 
pleasantness with bright pressure and unpleasantness with 
dull pressure. Young repeated the experiment, but se- 
cured identification only in the case of one of three observ- 
ers, and that one a previous observer of Nafe." He con- 
cluded that Nafe's results were due to a particular "set" 
of the observers. As Nafe had maintained that reports of 
bright and dull pressure could only be secured with a specific 
attentive set, the issue seemed to have reached an impasse. 
W. A. Hunt, however, by comparing hedonic judgments 


348 RELATION TO BEHAVIOR 


elicited by a set of stimuli on one occasion with judgments 
of the brightness or dullness of the pressure experiences 
occasioned by these stimuli on another occasion, was able 
to confirm in the main the results of Nafe without opening 
himself to the criticisms of Young. He found that al- 
though no hint had been given the observers about the re- 
lation of hedonic tone to pressures, the correlation between 
the pleasantness-unpleasantness ascribed to the stimuli on 
one occasion and the brightness-dullness of the pressures 
elicited by the stimuli on another occasion was extremely 
high. Although these results do not prove conclusi: ly a 
relation between hedonic tone and muscular responses, they 
very strongly suggest such a relationship. It is hard to 
understand how pressures could originate without some 
form of muscular response, and differences in pressures pre- 
sumably indicate differences in muscular responses. 

But are these differences in muscular responses differ- 
ences of degree or differences of type? It is too early to 
answer this question with confidence, but the results of a fur- 
ther experiment of Hunt point definitely to the latter alter- 
native. The work of Nafe,® and later that of Horiguchi,” 
showed that bright pressures were frequently localized in 
the neck and chest, while dull pressures were frequently 
localized in the abdomen. Hunt had a group of observers 
judge on one occasion the hedonic tone of a set of Milton- 
Bradley colors, and on another occasion the position of the 
bright or dull pressures elicited by these stimuli on a scale 
representing the vertical axis of the body." He then com- 
pared the position of pressures elicited by stimuli judged 
pleasant with that of pressures elicited by stimuli judged 
unpleasant. For six out of seven observers (and for the 
seventh, after a certain amount of training in introspection) 
the average position of the pressures elicited by the pleasant 
stimuli was definitely above that of the pressures elicited 
by the unpleasant stimuli. Clearly, these results make it 
very likely that the responses corresponding to pleasantness 
are different in localization—and thus in type—from those 
corresponding to unpleasantness, and not merely different 
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in degree. It is to be hoped that this promising line of 
research will be continued, and that the responses involved 
will thus be defined with greater specificity. An obvious 
step in this direction would be to localize the bright and dull 
pressures in a transverse plane. In the meantime, however, 
we may conclude tentatively from the work of Nafe and 
Hunt that pleasantness and unpleasantness are accompanied 
by different types of responses within the trunk—presum- 
ably of the postural muscles—the responses corresponding 
to pleasantness being more in the chest, those correspond- 
ing to unpleasantness more in the abdomen. 

The data on the relation of hedonic tone to type of 
locomotor response have been sufficiently numerous to re- 
quire some form of summary. First, we have the results 
of Miinsterberg and of three subsequent investigators indi- 
cating that pleasantness is accompanied by excess of exten- 
sion, unpleasantness by excess of flexion—at least in the case 
of voluntary movements. Second, we have the results of 
Young and Corwin indicating that pleasantness and unpleas- 
antness very frequently, though not invariably, have organic 
or kinaesthetic accompaniments; that under instructions to 
remain passive pleasantness usually correlates with relaxa- 
tion, unpleasantness with tension; and that in a situation 
allowing movements of seeking and avoidance pleasantness 
very generally correlates with seeking, unpleasantness 
with avoidance. Third, we have the results of Nafe and 
Hunt, indicating that pleasantness and unpleasantness are 
accompanied by different types of muscular responses within 
the trunk, those accompanying pleasantness being more in 
the chest, those accompanying unpleasantness more in the 
abdomen. 

What is the bearing of these facts upon the specific 
problem of hedonism of the present? Clearly a narrow 
interpretation of the doctrine is wholly out of the question, 
for such an interpretation would require complete concomi- 
tance of pleasantness with avoiding. Is this also true, how- 
ever, of a broader interpretation, according to which 
hedonic tone would indeed be a determinant of conduct, 
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but not the sole determinant? In the latter case we should 
certainly not expect the complete concomitance mentioned 
above, because of the intervention of other contrary de- 
terminants. We should expect merely that for any con- 
stant set of conditions there would be more seeking, or less 
avoidance, with pleasant stimuli than with unpleasant ones. 
Whether or not this be so is hard to judge from the experi- 
ments described above, for all were carried out with ref- 
erence only to hedonism in the narrow sense. The results 
of Young, involving a correlation between relaxation and 
pleasantness under instructions to remain passive, do in- 
deed suggest that even when interpreted broadly hedonism 
of the present is not a valid doctrine. They suggest rather 
that the co-variation which is observed under other condi- 
tions between hedonic tone and direction of movement is 
the manifestation merely of an indirect relationship such 
as that which appears to obtain between needs and hedonic 
tone. They constitute no more than suggestions, however, 
and it is to be hoped that they will soon be supplemented by 
further data. 

What, now, is the bearing of the facts summarized 
above on the general problem of the relation of hedonic 
tone to type of response? The facts are so heterogeneous 
that before drawing a general conclusion from them we 
should obviously like to know their interconnections. Thus 
we should like to know whether pleasantness and unpleas- 
antness are accompanied respectively by excess extension of 
the torso (by the so-called anti-gravity musculature) and by 
excess flexion of the torso and, if so, whether these accom- 
paniments are judged introspectively to involve bright and 
dull pressures, respectively. We should also like to know 
whether relaxation and seeking, on the one hand, and ten- 
sion and avoidance, on the other, are accompanied respec- 
tively by flexion and extension of the torso and whether 
they are judged introspectively to involve respectively 
bright and dull pressures. It is to be hoped that both of 
these questions will soon be subjected to experimental in- 
vestigation. In the meantime, two alternatives present 


FOOTNOTES AND REFERENCES 351 


"themselves. We may be positivistic and simply suspend 
judgment. On the other hand, we may be speculative and 
conclude— very tentatively, naturally—that pleasantness 
correlates with exaggeration of the contraction of the 
skeletal muscles involved in holding the body upright, un- 
pleasantness with exaggeration of the contraction of the 
abdominal muscles involved in flexing the torso. I myself 
prefer the latter alternative because I believe that the ques- 
tions stated above are more likely to be investigated experi- 
mentally if they constitute tests of a particular view, and 
because suspension of judgment is apt to cause disregard 
of the excellent data already available concerning the rela- 
tion of hedonic tone to type of locomotor response. 
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Chapter IX 


Memory in Relation to Hedonic Tone 


When one first considers the relation of memory to 
hedonic tone, one cannot but feel that a valid formulation 
of the relation is beyond the ability of modern psychology. 
Certain psychologists accept in its strictest sense the doc- 
trine which L. T. Troland calls hedonism of the past! ac- 
cording to which pleasantness enhances learning while un- 
pleasantness diminishes it. McDougall, for instance, writes: 
". . . On recurrence of a situation of the kind in which 
we have striven successfully before, our tendency to strive 
again in the same way is stronger, the tendency seems to 
be confirmed by the previous experience of success, and this 
confirmation of the tendency may fairly be regarded as a 
consequence or result of the pleasure experienced on the 
former occasion. Conversely, pain, arising during striv- 
ing, tends to divert the striving to other directions, and on 
renewal of the situation in which we have striven unsuc- 
cessfully and (in consequence) painfully, our tendency to 
strive again in the same way is weakened or abolished or 
diverted to some new direction; these weakenings and diver- 
sions of the impulse seem to be the effects or consequences 
of the pain experienced on the foregoing occasion." * Other 
psychologists, like Troland and Hunter, accept a modified 
form of hedonism of the past according to which learning 
is influenced, not by hedonic tone itself, but by its neutral 
correlate. Hunter writes: “In our own mind there is every 
reason to believe that frequency, recency and the neural 
processes underlying pleasure are the important factors 
(in learning). . . . A child is given disagreeable medicine 
and thereafter refuses it. I make a mistake in my English- 
French vocabulary. Since it is unpleasant I do not make it 
again, thereby eliminating that random movement: and if 
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the elimination is thoroughgoing, I do not even have an 
image of the mistake made. But how can pleasantness and 
unpleasantness, which are conscious processes, influence 
chemical or electrical processes in the synapses? This has 
been the universal objection which is well founded. There 
can, however, be little doubt that something connected with 
these conscious states affects learning, that in some way the 
neural processes underlying pleasure facilitate those other 
neural processes contiguous to them, We would, therefore, 
agree with Thorndike, but speak more objectively, and not 
imply that consciousness affects the body. On the other 
hand, we would explicitly recognize the effect of pleasure’s 
neural basis rather than . . . deny any effect.” 3 Yet others, 
finally, like Carr, Cason and Watson, deny completely the 
validity of hedonism of the past. Witness Watson's scorn- 
ful statement that most psychologists "believe habit forma- 
tion is implanted by kind fairies. For example, Thorndike 
speaks of pleasure stamping out the unsuccessful move- 
ment.” * With such marked differences of opinion, is it not 
a foregone conclusion that the experimental data concern- 
ing the relation of hedonic tone to memory are hopelessly 
equivocal ? 

The more one thinks the problem over, the more one 
wonders whether such pessimism is warranted. What is 
really the difference between the hedonisms of the past of 
McDougall and Hunter? Acceptance or rejection of inter- 
actionism, a metaphysical doctrine. Disregarding this dif- 
ference, both forms of hedonism may be formulated in the 
following single proposition : Given two cases of learning 
differing only in involving different degrees of hedonic tone, 
the effectiveness of the learning will be greater in the case 
involving the greater pleasantness. Again, what is Wat- 
son's position? Not so much that hedonism of the past is 
false as that it involves one of the "subjective" concepts 
which he considers to be unserviceable in psychology. True, 
Watson would never agree to McDougall’s interactionism. 
When one reads his admission, however, that Behaviour- 
ism is essentially a methodological approach—the best, 
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naturally, but, by implication, not the only one possible— 
one cannot help feeling that he might well agree with the 
foregoing formulation of the common, non-metaphysical 
residuum of the hedonisms of McDougall and Hunter, pro- 
vided only that he were not obliged to include it in his own 
system of psychology.* To one who disregards metaphysical 
issues, then, the modern divergence of opinion concerning 
hedonism of the past is no proof whatever that the data 
relating memory to hedonic tone are incapable of satisfac- 
tory interpretation. 

A word, now, concerning form of presentation. There 
is no question but that results in psychology are very much 
a function of method. Elimination of methodological fac- 
tors in the interpretation of results is bound to be hazard- 
ous when dealing with a relationship so little known as that 
between memory and hedonic tone. Rather than jeopardize 
the validity of my exposition, I shall consequently forego a 
systematic classification of the data, which would involve 
at least some degree of interpretation, and shall present 
them under purely methodological headings. In particular, 
I shall deal quite separately with the experiments involving 
the relation of memory to hedonic tone occurring during 
the learning of a task and with those involving the relation 
of memory to hedonic tone occurring after the learning 
task (sometimes called experiments on retroactive affective 
inhibition) .7 

e 
MEMORY IN RELATION TO HEDONIC TONE DURING 
LEARNING 


Proportion of Pleasant and Unpleasant Events in 
Free Recall.—A first group of facts relates to the propor- 
tion, among memories recalled by observers under hedoni- 
cally unselective instructions, of events believed to have been 
pleasant to events believed to have been unpleasant. The 
world at large unquestionably believes that pleasant events 
are remembered better than unpleasant ones, Colgrove,® in 
a questionnaire sent to a large group of adults, included the 
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question: “Which do you remember better, pleasant or un- 
pleasant experiences?" — The replies indicated that more 
pleasant impressions were remembered than unpleasant 
ones. A similar question, put by Kowalewski to 270 boys 
and girls, gave the same results." 

Such opinions are interesting, but hardly convincing. 
Appreciating this, Kowalewski early sought to supplement 
his first inquiry by an experimental investigation." On the 
day following a public holiday, he had a group of school 
children write down during ten minutes their pleasant ex- 
periences on the preceding day, and then during a similar 
time-interval their unpleasant experiences. The same pro- 
cedure was repeated ten days later. The results showed a 
marked preponderance of what Kowalewski called “mem- 
ory-optimists,” i. e., individuals in whose records pleasant 
experiences were numerically predominant over unpleasant 
ones. Similar results were secured by a somewhat different 
procedure in an experiment published in 1914 by Peters 
and Nemecek. In this experiment the observers were re- 
quired to react to a stimulus word with the memory of some 
previous personal experience. After each successful recall 
the observers were asked a number of questions, including 
questions upon the original hedonic tone of the recalled 
experience. The results of this experiment, confirming 
those of a previous similar experiment published by Peters 
alone,? showed that of the hedonically toned experiences 
which were recalled, more were pleasant than unpleasant. 

At first sight these experiments appear to prove that 
memory for pleasant events is better than that for unpleas- 
ant ones. As far back as 1911, however, E. N. Hender- 
son pointed out that such need not be the case.’ In the pre- 
ceding year, Hollingworth had written an essay upon “The 
oblivescence of the disagreeable,” in which he had con- 
tended that “The disagreeable, once lived through, obli- 
vesces; the agreeable becomes enriched, magnified and 
embellished with tone and color that it did not originally pos- 
sess.” 14 Henderson, doubtful of the validity of this propo- 
sition, determined to put the matter to an experimental test. 
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His procedure was much the same as had been that of 
Kowalewski, although he seems to have been unfamiliar. 
with the latter’s work. Ten observers were asked to recall 
incidents from their life, and 100 such incidents were re- 
corded in the case of each observer. The observers were 
then asked to grade each of their memories according to 
whether they represented incidents which, when they hap- 
pened, were very agreeable, indifferent, moderately dis- 
agreeable, or very disagreeable. “The thousand incidents 
recalled were divided as follows: Very agreeable, 28.3 per 
cent; agreeable, 26.8 per cent; indifferent, 11.8 per cent; 
disagreeable, 12.6 per cent; very disagreeable, 20.5 per cent. 
Classifying the experiences into the three cases of agree- 
able, indifferent and disagreeable, we get: — - 


, 


“Agreeable, 55.1 per cent. Average deviation, 6,7 per cent. 
Indifferent, 11.8 per cent. Average deviation, 4.6 per cent. 
Disagreeable, 33.1 per cent. Ayerage deviation, 4.7 per cent. 
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Henderson does not think, however, that these results 
indicate a greater oblivescence of the disagreeable, for he 
feels “It is quite likely that in the lives of most of us the 
agreeable incidents far outnumber the disagreeable ones." "^ 

Henderson's position has since turned-out to be well 
founded. In repeating Kowalewski's experiments on a 
larger scale with a somewhat different point of view, Wohl- 
gemuth completely verified the former's results." He found 
that in the case of a very large number of children who, 
after a half-term holiday, were made to write down, sepa- 
rately as many as possible of their pleasant and unpleasant 
experiences during the holiday, the total number of pleas- 
ant experiences recorded was 6735, while the total num- 
ber of unpleasant ones was only 3491.5 In commenting 
upon these results, Wohlgemuth points out, as had Hen- 
derson, that the mere preponderance of pleasant memories 
over unpleasant ones does not prove that pleasant experi- 
ences are better remembered than unpleasant ones, unless it 
be certain that the frequency of occurrence of both types 
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of events was the same. Instead, however, of confining 
himself, as had Henderson, to a statement that such prob- 
ably is not the case, Wohlgemuth definitely proves that such 
is not the case by invoking the experimental work Oleic. 
Flügel. In an attempt to determine experimentally the 
relative proportion of pleasantness and unpleasantness en- 
countered in human life, Flügel” had nine observers record 
in notebooks their hedonic experiences during the waking 
hours of each of thirty days. The observers were instructed 
to record their feelings as frequently as possible in order to 
avoid memory distortion, and to state in each case the 
duration of the feelings and their quality and intensity. 
Quality and intensity were to be stated in terms of a scale 
of seven steps, running from 3 (maximal pleasantness ever 
experienced by the observer) through O (indifference) to 
— 3 (maximal unpleasantness ever experienced by the ob- 
server). From the data thus secured, there were computed 
in the case of each observer the percentages of waking time 
during which there were experienced feelings of the seven 
types indicated by the scale. The results of this computa- 
tion showed in the case óf each observer that the sum of 
the percentages for pleasant feelings was greater than that 
for unpleasant ones. The averages of these percentages for 
all observers are given in the table below: 


TasLE LXII 

. Pleasantness | Indiff. Unpleasantness 
— " ——__“— 

Degrees of He- 
donic Tone ... +3 + 2° I" 5. 0 —1 —2 —3 

Duration in 
per cent „u... L1 104 38.6 27.8 17.5 42 04 
50.1 22.2 


These results, if generalized, indicate, according to 
Flügel, that “.. . Pleasure occupies a very considerably 
larger proportion of human life than does unpleasure." ^ 
But clearly, if this be so, it is to be expected that human 
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. experience will involve a greater number of pleasant experi- 

ences than unpleasant ones, and consequently that more 
pleasant experiences will be recalled than unpleasant ones, 
even though the "memory value" of these two classes of 
experiences be the same. From this in turn it follows that 
the general excess of pleasant memories over unpleasant 
ones—a fact which is proved conclusively by the results of 
Kowalewski and Wohlgemuth—in nowise implies that an 
event is more readily recalled if it be pleasant than if it be 
unpleasant. 

Another set of data which show that the general 
predominance of pleasant memories cannot be interpreted 
as support for the doctrine of hedonism of the past are 
those derived from studies of temperamental influences. 
D. A. Laird had sixty-two students in psychology write 
down the names of the first ten people they thought of, 
and then write down the names of ten people in order of 
likeableness. Averaging results for all observers, it was 
found that the most likeable persons were thought of spon- 
taneously more than five times as often as the least like- 
able ones. When, however, the observers were fractionated 
into three groups, optimists, mixed and pessimists, accord- 
ing to ratings by themselves and by others, it was found 
that, although the optimists had thought spontaneously of 
the best-liked persons in 72% of the cases, and of the least- 
liked ones in only 1545 of the cases, the pessimists had 
thought of the best-liked persons in only 27% of the cases, 
and of the leastliked in 45%. It would then seem that 
"memory optimism" holds only in the case of temperamental 
optimism, while in the case of pessimists, unpleasant mem- 
ories preponderate. This fact, taken with Flügel's findings 
that pleasant experiences are in general more frequent than 
unpleasant ones, makes it impossible to draw from the un- 
questionable general preponderance of pleasant memories 
over unpleasant ones any conclusions whatever concerning 
"hedonism of the past." 

Frequency of Recall of Pleasant and Unpleasant 
Events.—In the course of an extensive (but by no means 
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intensive) investigation of the relation between memory 
and attitudes. W. D. Tait®® sought to determine the rela-- 
tive proportion of pleasant and unpleasant words which 
could be recalled by observers after having heard them once. 
Tait used three types of lists consisting of twenty words 
each, one type involving supposedly pleasant words, an- 
other supposedly unpleasant words, a third supposedly in- 
different words. After each list had been read to the ob- 
servers once, the observers (eleven in number) were asked 
to report the words which they could remember. Tait 
found that the average proportion of words remembered 
was for supposedly pleasant lists 10.576, for supposedly 
unpleasant lists, 8.2%, and for supposedly indifferent lists, 
6.2%. More recently, the problem has been investigated 
in a similar but far more thorough way by R. H. Thomson, 
with results wholly in accord with those of Tait.” In one 
experiment, Thomson had observers record in a diary for 
five days all pleasant and unpleasant experiences. Two 
weeks later, and again a month later, the observers were 
asked to recall those experiences. In another experiment, 
each observer was asked to make up two lists of twenty 
words each, the words in one list having very pleasant con- 
notations; those in the other, very unpleasant ones. At the 
end of a month, the observers were asked to recall the lists. 
In a third experiment, observers were made to rate as pleas- 
ant or unpleasant each of 47 narrative poems read in con- 
nection with work in English. A month later, after review- 
ing the poems for a test, the observers were asked to write 
the titles of all the poems they could remember. A fourth 
and a fifth experiment consisted of repetitions of the first 
and second experiments described above with another and 
larger group of observers, except that the diary was kept 
for but a single day. In a sixth experiment, finally, the large 
group of observers was made to tabulate pleasant and un- 
pleasant items from a current events magazine, and a month 
later required to recall the tabulated material. The re- 
sults of all of these experiments are given in the table below, 
which summarizes a more complete table presented by 
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Thomson. N indicates number of observers, and D/oD in 
dicates the ratio of the difference between the names given 
in the second and third columns of the table and the stan- 
dard error of this difference.” 


Taste LXIII 


Tests Mean number Mean number 
of pleasant of unpleasant 
(Small group of Os) N items recalled items recalled D/gD 
1. Diary records 
First recall ...... 29 33.20 31.13 48 
Second recall .... 28 25.39 18.78 1.76 
2. Word lists. ....... 27 37.92 23.55 4.10 
3. Titles of poems .. 27 56.44 31.62 6.02 
(Large group of Os) 
4. Diary records .... 101 32.05 16.21 7.04 
5. Word lists ...... 101 37.69 15.47 10.95 
6. Current events ... 104 20.86 13.50 4.43 


These results obviously confirm those of Tait. As 
Thomson writes: “Although not all of the tests showed sig- 
nificant differences between the recall of the pleasant and 
the unpleasant, all of the results point in the same direction 
—namely, to the more ready recall of the pleasant." *" Fur- 
thermore, in six out of eight cases the differences are more 
than three times the standard error. 

Strikingly out of harmony with the results of both Tait 
and Thomson are those secured by K. Gordon in an inquiry 
concerning the recollection of pleasant and unpleasant 
odors.” Gordon made her observers smell once of each 
of twenty bottles, ten of which contained olfactory sub- 
stances, while ten were empty. As each bottle was smelled, 
Gordon announced a name. These names were for the ten 
odorous bottles the names of the corresponding odors. In 
the case of the ten empty bottles, each was given one of the 
ten names used for the odorous bottles. Thus the name 
"]emon" was pronounced both in conjunction with the smell- 
ing of the bottle containing oil of lemon and also in con- 
junction with the smelling of one of the empty bottles. The 
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bottles were presented in two spatial series of ten bottles 
each. In the case of each series, the observers were in- 
structed to smell the bottles one after the other, beginning 
at one end. They were further instructed to remember as 
many names as possible and the position of the correspond- 
ing bottles. At the close of each series, each observer was 
asked to “Give all the names you can and point to the 
bottles where they belong.” In scoring, a credit was given 
for each name correctly located. No partial credits were 
given. After an observer had completed this first part of 
the experiment, the ten odorous bottles were placed before 
him and he was asked to arrange them in an hedonic series 
and to indicate in this series the rank where unpleasant- 
ness and pleasantness began. 

From the data secured in the first part of the experi- 
ment there were calculated for each name the number of 
times that it had been correctly recalled in connection with 
an odorous bottle, and the number of times it had been re- 
called in connection with the empty bottle. The difference 
between the first and the second of these numbers was con- 
sidered to be an index of the average memorial clue of the 
odor in question. From the data secured in the second part 
of the experiment there were computed the average hedonic 
ranks of the ten odors. The odors were then arranged in 
two series, in the one according to average memorial value, 
in the other according to average hedonic rank, and these 
series were compared. The correlation between the two 
series was found to be very slight. Lemon, for instance, 
first in the hedonic rank order, had a lower average me- 
morial value than asafoetida, last in the hedonic series. The 
Spearman coefficient of correlation between the two series 
was indeed actually negative: — .07. Gordon concluded 
that“. . . Pleasant odors are not more likely to be recalled 
than the unpleasant. If any difference has been shown, it 
is in favor of the unpleasant, but we are inclined to doubt 
the validity of this difference. We must search for other 
factors than affective tone if we would understand why some 
impressions are recalled and others are not.” ?* 
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At first sight it would seem that we have here three 
experiments upon the frequency of recall of pleasant and 
unpleasant events whose results are incompatible. But is 
this really the case? The title under which Miss Gordon 
published her experiment is indeed ‘The recollection of 
pleasant and unpleasant odors,” but her results concern the 
recollection of the names of pleasant and unpleasant odors 
and of the positions of their containers. Furthermore, the 
psychological event in which was combined the name of an 
odor, the odor itself, and the position of the odor was of 
appreciable duration and not particularly unitary. Each 
such event was approximately as follows: The observer 
picked up a bottle from a series of bottles before him and 
unscrewed a metal cap which covered it. He then took “one 
good smell," during which the experimenter spoke the name 
of the odor. The observer finally screwed the top on and 
put the bottle back on the table. It seems much indeed to 
expect of hedonic tone that it should correlate not merely 
with ability to recall the odors themselves, but with the 
ability to recall names pronounced simultaneously with their 
presentation and positions which may have been perceived 
an appreciable time before their presentation. Consequently 
I feel that Gordon's results do not have any bearing upon 
the frequency of recall of pleasant and unpleasant events. 
The only experiments which do have such a bearing are 
those of Tait and Thomson, and both indicate that pleas- 
ant events are recalled more frequently than are unpleasant 
ones. This, then, must be our conclusion pending further 
experimental investigation, 

Adequacy of Recall of Pleasant and Unpleasant 
Events.—In an experiment published in 1905, K. Gordon 
sought to determine whether “the pleasantness or unpleas- 
antness of certain visual experiences has any influence on 
the exactitude of memory for those experiences.” Seven 
observers were shown a variety of colored and black and 
white figures from one to three seconds. Immediately after 
the presentation the observers were asked to give a detailed 
description of the figures and to state whether they were 
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pleasant, indifferent or unpleasant. It was found that the 
number of items in the description did not vary significantly 
as between pleasant and unpleasant figures. Miss Gordon 
concluded that pleasantness and unpleasantness have no 
direct differential effect upon memory, i.e., that they do not 
have a differential effect upon associative and reproductive 
tendencies. 

The same problem was dealt with incidentally by 
Crossland in an experiment directed towards a qualitative 
analysis of forgetting. Various materials, mostly visual, 
were presented to observers for 30 seconds with instruc- 
tions to learn them with a view to subsequent recall. The 
materials in each case bore a distinguishing caption. After 
intervals of time varying from 30 minutes to 300 days, the 
observers were asked to recall the material corresponding 
to a certain caption, and to express this recall orally, or 
orally and by drawing, or by drawing alone, depending upon 
the nature of the material. Crossland does not give any 
quantitative data with respect to the relation between he- 
donic tone and adequacy of recall, but he states that “There 
was no discoverable correlation between presence of affec- 
tion in learning and accuracy and correctness of recall." *' 
As these are to the best of my knowledge the only two ex- 
periments bearing upon the relation between the hedonic 
tone of an event and the adequacy of its subsequent recall, 
I conclude that there is no evidence of the dependence of the 
latter upon the former. 

Frequency of Recognition of Pleasant and Unpleas- 
ant Events.—In the inquiry mentioned in the last but one 
section, Tait’? also experimented upon the relation between 
hedonic tone and recognition. His observers were first 
shown a series of fifteen colors and asked to judge their 
hedonic value on a scale of seven degrees. Two or three 
alterations were then made in the series, and it was shown 
again in a different order to the observers, with the same 
instructions as previously. In this second case, however, the 
observers were asked after the exposure of each color if 
that color had been in the preceding series. Tait found that 
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the average number of colors recognized was, in the case of 
pleasant colors, 63.4%; in the case of unpleasant colors, 
47.2%, and in the case of indifferent colors, 27.3%. 

In complete harmony with these results are those se- 
cured by A. Peters? upon the recognition of pictures. 
Peters presented to his observers portraits taken from il- 
lustrated periodicals. After intervals varying from a few 
minutes to 15 days, the same portraits were again shown 
to the observers. This time, however, they were mixed in 
with portraits not previously shown. At the second presen- 
tation the observers were instructed to state in the case of 
each picture whether it had been shown previously, and also 
to judge its affective value. Peters found that the percent- 
ages of portraits recognized were, in the case of the origi- 
nally pleasant portraits, 75.6 % ; in the case of the originally 
unpleasant portraits, 65.7%, and in the case of the origi- 
nally indifferent ones, 64.4%. 

Rate of Forgetting of Pleasant and Unpleasant 
Events.—In dealing above with Wohlgemuth’s results, I 
mentioned that they were incidental to the main purpose of 
his investigation. This main purpose was to test the state- 
ment so often made by psychoanalysts that unpleasant ex- 
periences are more easily forgotten than pleasant ones— 
that they are "suppressed" or what not. Ten to fourteen 
days after the experiment mentioned above, Wohlgemuth 
gave the same children the same task over again. He found 
that of the 6735 pleasant experiences reported in the first 
experiment, 2700, or 40.1%, were omitted in the second 
experiment, and that of the 3491 unpleasant experiences 
reported on the first occasion, 1406, or 39.8%, were 
omitted on the second occasion. In view of the practical 
identity of these two percentages Wohlgemuth concludes: 

There is no difference whatever between the two feeling 
tones, pleasure and unpleasure, in their influence upon 
memory." ** 

Diametrically opposed to these findings are those in a 
very similar experiment by H. Meltzer. On the day follow- 
ing a Christmas vacation, 132 students were asked to list 
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all their experiences during the vacation, and to mark pleas- 
ant ones with a P, unpleasant ones with an U. Six weeks 
later the same procedure was repeated. “Of the 2231 ex- 
periences given on the first recall, 1092, or 48.97%, were 
forgotten at the end of six weeks. Of the total pleasant ex- 
periences given the first time, 593, or 42.06%, were for- 
gotten, and of the total unpleasant, 499 experiences, or 
59.53%, were forgotten.” * 

It is obviously difficult to reconcile the results of Wohl- 
gemuth and Meltzer. The former used children, whereas 
the latter used adults, and it may consequently be that the 
relation between hedonic tone and rate of forgetting varies 
with age. For the time being, however, the only safe con- 
clusion is that more evidence is néeded before we are justi- 
fied in making any formulation of the relationship. „ 

Associative Learning in Relation to Hedonic Tone.— 
Little information is to be found dealing with the relation 
between hedonic tone and experimentally controlled associa- 
tive learning, but this little fortunately is univocal in its 
implications. Some attention was given to this relationship 
by J. W: Harris? in a study of the associative power of 
odors. The experimental procedure in this study was to 
have observers form associations between odors and two- 
digit numbers. Among other results Harris found that 
“The affective qualities of the odors seem to have played 
a certain subordinate role in the fixing of the associations, 
some distinctly pleasant (and in a few instances some dis- 
tinctly unpleasant) having formed especially prompt and 
lasting associations with their numbers, but our evidence on 
this matter is meagre.” ?* . R 

Further light on the relationship under discussion was 
secured by C. Fox** in an attempt to determine experi- 
mentally the relative values of two learning methods. Fox 
had twenty-four observers learn two sonnets, the one by 
a “mixed” method, the otheg by the “entire” method. In 
the case both of immediate recall and of delayed recall 
(seven days), the adequacy of the two methods measured 
in terms of number of promptings proved to be practically 
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identical, When the subjects were asked, however, to state 
which of the two sonnets they preferred, it was found that, 
irrespective of method, the number of promptings necessary 
for the preferred sonnet was markedly less than for the 
less liked one. Fox concludes that “. Memory, as 
evinced both by immediate and delayed recall, is more effi- 
cient in those cases where there is a distinct subjective pref- 
erence for what is learnt.” ?? 

Entirely in accord with these results are those of a 
study by E. B. Sullivan“ of the effect of knowledge of pre- 
vious success or failure upon memorizing series of non- 
sense syllables. The general procedure involved two steps. 
All observers were first made to learn series of non-sense 
syllables under uniform instructions. One or more days 
later-they were made to learn similar series of non-sense 
syllables, haying been told at the beginning of the experi- 
mental period either that they had made the best score of 
the group on the preceding occasion, or the worst. The 
results showed in general that “the time taken to learn a 
memory series is increased by the knowledge of failure in 
a previous performance" and that “the value for recall, 
measured by abbreviation of time taken to learn, is less in 
the case of the failure report and greater in the case of 
the success report." “* Sullivan does not deal with the bear- 
ing of her experiment upon hedonism. This bearing, how- 
ever, is easy to infer. After completing the second step of 
the experiment each observer was asked for an introspec- 
tive report. Of these Sullivan writes: “A great variety of 
terms was used to characterize the experimental task and 
period. These, in most cases, are not descriptive intro- 
spective terms, but do give an indication of the subject's at- 
titude for the period in question. "They, therefore, are 
indications of the conscious accompaniments of the varia- 
tions in responses noted. A list of some of the phrases 
and terms used shows the emotive nature of this process: 

“Expected to do poorly, dislike of task, don't care about 
doing well, critical of self, confusion, all at sea, discouraged, 
disappointed, unpleasant, despair, annoyance, insecurity; 
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odious, difficult, emotionally disturbed, anxious, dislike, im- 
patient, hopeless, depressed, confused, irritation, limp, hot 
cheeks, tightness in throat, tendency to squirm, suspicious, 
angry, disgusted. 

“Relief, interested, curiosity, happy, feeling of well 
being, contented, desire to do well, confidence, pleasurable, 
easy, satisfied, calm, excited, liked the exercise, sure of my- 
self, full of zest, cheerful, attempt to get quickly, intention 
to do well, encouraged, collected; ete € 

Although Sullivan does not state so explicitly, the 
words in the first group above may, I think, be taken safely 
as descriptive of attitudues correlated with knowledge of 
previous failure, and those in the second group as referring 
to attitudes accompanying knowledge of previous success. 
But clearly the first group refers to predominantly unpleas- 
ant experiences, while the second refers to predominantly 
pleasant experiences. We may consequently infer that the 
learning tasks carried out with knowledge of previous fail- 
ure were predominantly unpleasant, while those carried out 
with knowledge of success were predominantly pleasant. 
From this in turn we may infer that in this experiment, as 
in the preceding ones, associative learning accompanied by 
unpleasantness is less efficient than that accompanied by 
pleasantness. 

Association-times in Relation to Hedonic Tone.— 
A further group of facts which is sometimes invoked as hav- 
ing a bearing upon our present problem deals with the rela- 
tion between hedonic tone and association-times. Mayer 
and Orth found that in the case of association-times for 
mediate associations, i. €., for associations where "one or 
more conscious processes are interposed between the stimu- 
lus and the word-reaction . . . the feeling-tone of the in- 
terposed conscious processes slows down the associative 
process, negative feeling-tone doing so more than positive 
feeling-tone.” * Much the same results were secured by 
Wreschner. He found that when associations were ac 
companied by hedonic tone (most frequently though not al- 
ways referred to the stimulus word), the association-times 
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were longer than for non-hedonic associations, and that the 
association-times for associations accompanied by unpleas- 
antness were longer than those accompanied by pleasant- 
ness. In 1912, Birnbaum“ determined for five observers the 
association-times of twenty supposedly pleasant words, 
twenty supposedly indifferent words and twenty supposedly 
unpleasant words. Comparison of the median times for the 
words of each of the three types showed these times to be 
practically identical for all five observers. A very similar 
experiment by Tolman and Johnson,” however, yielde.' very 
different results. In this experiment the investigators like- 
wise determined the association-times of three groups of 
words supposed by them to involve respectively pleasant 
words, indifferent words and unpleasant words. The results 
showed that ‘The pleasant words as stimuli were not no- 
ticeably different from the indifferent words, but the un- 
pleasant words showed a decided tendency to cause longer 
association-times." ^* In order to make sure that the length- 
ening of reaction-times in the case of supposedly unpleas- 
ant stimulus words was not due to the tendency of some of 
these words to arouse complexes, the writers repeated the 
experiment, including this time in the case of each of the 
three groups of ten words one which referred to simple 
sense qualities. The results of the second experiment were 
the same as those of the first, and the lengthening of reac- 
tion times was found to occur as much for words describ- 
ing simple sense qualities as for other words. The writers 
concluded that “Simple unpleasantness as such lengthens 
association-times.” * Except for the experiment by Birn- 
baum, then, the evidence agrees in indicating that reaction- 
times accompanied by pleasantness are quicker than those 
accompanied by unpleasantness. 

Conclusion.—So many different types of experiments— 
and so many experiments of each type—have been dealt 
with in the present section that it will be well to bring the 
results together in brief form before attempting to interpret 
them. In the table below will be found, for each heading, 
a statement of the conclusion which appears to follow from 
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the experiments discussed under the heading, together with 
an indication of the degree to which the experiments agree 
in supporting the conclusion: 


Taste LXIV 
Heading Conclusion Agreement 
Proportion of pleasant and Greater for pleas- Evidence agrees 
unpleasant events in free ant. completely. 


recall, 


Frequency of recall of Greater for pleas- ‘Two experiments 
pleasant and unpleasant ant. in „favor, one 
events. against. 
Adequacy of recall of pleas- Equal. Evidence agrees 
ant and unpleasant events. completely. 
Frequency of recognition of Greater for pleas- Evidence agrees 
pleasant and unpleasant ant. completely. 
events. 4 E 
Rate of forgetting of pleas- ? Evidence dis- 
ant and unpleasant events. agrees badly. 
Associative learning in rela- Greater with pleas- Evidence agrees 
tion to hedonic tone. antness. completely. 
Association-times in rela- Shorter with pleas- Evidence agrees 


tion to hedonic tone. 


antness. 


fairly well. 


It will be noticed that in the table above there is no 
mention of hedonic indifference. The reason for this is two- 
fold. In the first place, we have found good reason to id 
lieve ( Chapter I) that indifference does not represent a defi- 
nite concept distinct from pleasantness and pope 
but only an ideal boundary between the two. In the secon 
place—and this ground is the more telling—although in- 
difference is involved in the result$ of some of the experi- 
ments described above, it is not even mentioned in the re- 
sults of others. Thus any conclusion involving the concept 
of indifference would of necessity be based upon only a "T 
of the data presented. The fact, however, that ki e ga 
experiments—more especially in those upon the re — 9 
association-times to hedonic tone—the memorial value of in- 
difference seems to be not intermediate between the me- 
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morial values of pleasantness and unpleasantness, but 
smaller than the latter, raises a problem in great need of 
further investigation. 

How, now, shall we interpret the contents of the table 
above? Clearly, available evidence supports on the whole 
the proposition that learning accompanied by pleasaniness 
is more effective than learning accompanied by unpleasant- 
ness. It is just as clear, however, that the evidence is far 
from constituting satisfactory proof of this proposition. In 
the first place, there is need that contrary results such as 
those of Gordon be accounted for not merely in terms of a , 
likely hypothesis, but in terms of an actual experiment. In 
the second place, there is need that the proposition be veri- 
fied by experimentation in which hedonic tone is varied with- 
out simultaneous variation of the stimulus or of the instruc- 
tions. It might well be that in the confirmatory experiments 
the correlation between learning and pleasantness of stimu- 
lation or of general bodily state is really indicative of a 
functional relation between learning and stimulation or gen- 
eral bodily condition rather than between learning and 
hedonic tone. A technique adequate to such a verification 
has already been used in studying the relation of memory 
to hedonic tone occurring after learning, and will be dis- 
cussed in the next section, Although we are justified, then, 
in accepting for the time being the proposition formulated ^ 
above, we should consider this proposition more as an hy 
pothesis suggestive of verificatory experimentation than as 
an answer to the problem of the relation of memory to 
hedonic tone occurring at the time of learning. 


Memory IN RELATION TO Heponic Toner FOLLOWING 
LEARNING 


The problem of the relation of memory to hedonic tone 
following learning has sometimes been referred to as the 
problem of affective retroaction or of retroactive affective 
facilitation and inhibition. Use of these expressions, how- 
ever, has not been sufficiently frequent to give them a posi- 
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tion in psychology independent of appropriateness, and their 
appropriateness seems excessively slight. It would appear 
that in these expressions reference to retroaction is due 
wholly to equivocation between learning in the usual sense 
of entire learning-process, including acquisition, retention 
and reproduction, and learning in the pedagogical sense of 
acquisition alone. We shall consequently refrain from using 
these expressions. 

It is obvious that the data from experiments on the rela- 
tion of performance to reward and punishment in animal- 
training constitute indirect evidence concerning the relation 
of memory to hedonic tone subsequent to learning. This 
evidence is on the whole favorable to the view that mem- 
ory is better when learning is followed by pleasantness than 
when it is followed by unpleasantness. J. B. Watson, it is 
true, found that a delay of thirty seconds in giving rats their 
reward had no appreciable influence upon the rate of acqui- 
sition," and C. J. Warden and E. L. Haas partially con- 
firmed this result, using delays of one minute and five 
minutes. More recent work by one of the latter experi- 
menters, however, indicates that, under carefully controlled 
conditions, delays in feeding do indeed appreciably decrease 
the rate of acquisition." Furthermore, there is a very large 
number of experiments whose results are wholly in accord 
With some form of the law of effect. In a review of experi- 
mental work upon habit-formation in animals from 1921 to 
1925, Tolman, after citing seven experiments upon the effect 
of rewards or punishments, concludes: “Thus the law of 
effect in some sense certainly holds, and cannot be dispensed 
with in the simple fashion originally proposed by Wat- 
son.” * The same conclusion could be drawn equally well 
from subsequent experiments at the University of California 
by M. H. Elliott K. A. Adams,” H. C. Blodgett‘* and 
Tolman and C. H. Houzik."* ! 

The evidence from experimentation on animals, how- 
ever, cannot possibly be considered as proof of a specific 
relationship between memory and hedonic tone after learn- 
ing. In the first place, many psychologists would refuse to 
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make the necessary assumption that reward is pleasant to 
animals and punishment unpleasant. In the second place— 
and this I consider much more important—even if one 
makes the assumption just mentioned one cannot even be 
reasonably sure that the data show a relationship between 
memory and hedonic tone. Reward and punishment havé 
many characteristics besides hedonic tone which may well 
be related to memory. They often involve important reflex 
responses and effects upon the general metabolism of the 
animal. How, in our present relative ignorance, is one to 
judge whether in these experiments hedonic tone is a mere 
apparent co-variant of memory or a real one? 

When we turn to the evidence from experimentation 
upon human beings we find three relevant experiments. 
The first is that of W. D. Tait, unfortunately very sketchy.” 
Neutral lists of words were read to the observers, and im- 
mediately thereafter "something pleasant, optimistic and 
cheerful" or "something unpleasant and depressing" was 
read to them. The observers were then tested for recall 
of the lists of words. Tait summarizes his results in the 
following table: 


Tane LXV 
Average % of 
words remembered 
When list was followed by pleasant ideas ........ 21 
When list was followed by unpleasant ideas ...... 15 


So far as this evidence goes—unfortunately not very 
far—it clearly supports the proposition that memory is bet- 
ter when learning is followed by pleasantness than when it 
is followed by unpleasantness. 

The second relevant experiment upon human beings is 
that performed by E. J. Ludvigh and J. D. Frank in the 
Harvard Laboratory.” Each of twelve observers was first 
made to associate each pair of a list of ten pairs of non- 
sense syllables. Each pair was shown singly for two sec- 
onds, and the list was repeated ten times, Thirty seconds 
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after the close of this period of learning the observer was 
subjected to a period of stimulation with a group of six 
normally indifferent odors. The odors were presented in 
pairs, according to the method of paired comparison, and 
the observer was asked to state for each of the fifteen pairs 
which odor was the more pleasant, and also whether each 
was very pleasant, pleasant, indifferent, unpleasant or very 


unpleasant. Following this stimulation with odors the ob- 


server was given a ten-minute rest period, during which 
he was supplied with back copies of the “Nation” for read- 
ing matter. Then his recall was tested by presenting the 
first member of-each of the ten pairs of non-sense syllables, 
with instructions to give the second member. 

After a period of five minutes, during which the ob- 
server was told “to forget all about the list you have just 
had,” the same procedure was repeated, except that a new 


list of syllables was used, and the odors, instead of being‘ 


normally indifferent ones, were normally pleasant ones. 
The procedure was again repeated with a new list and nor- 
mally unpleasant odors, and finally again with a new list 
and the normally indifferent odors used at the beginning. 
For half of the observers, unpleasant odors were used in 
the second part of the experiment and pleasant ones in the 
third. The four lists were used in random order for the 
various observers in order to nullify the effect which a par- 
ticularly easy or difficult list might have on the results. 
At the end of the entire experiment, finally, each observer 
was asked to arrange all eighteen odors in order from most 
pleasant to least, and to divide the odors into three groups, 
pleasant, unpleasant and indifferent. 

Comparison of the recall-scores of the observers when 
learning had been followed by the normally pleasant, nor- 
mally indifferent and normally unpleasant odors yielded 
the following results. (Figures for “indifferent” represent 
averages of the scores for indifferent stimulation at the be- 
ginning and at the end of the experiment.) 
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Taste LXVI 
Average Scores 
A Learning Learning Learning 
followed by followed by followed by 
pleasant stimu- indifferent unpleasant 
lation stimulation stimulation 


Six observers with whom pleasant 

odors were used before unpleas- 

ADE PONS Meters an oe vo rive rt 100 106 85 
Six observers with whom unpleas- 

ant odors were used before pleas- 


anb ONESTAT En dee os 111 79 69 
All observers. «5 ov eeetee ek ena 211 185 154 
Per cent of scores for learning fol- 

lowed by indifferent stimulation. 114 100 83 


'These results are wholly in accord with those secured by 
correlating the rank of individual trials with respect to 
-hedonic value, as determined by averaging the actual judg- 
ments of the observer, and with respect to learning value, 
as defined by the ratio of the recall-score of the trial to the 
sum of the scores of the particular observer in all four parts 
of the experiment. The coefficient of correlation thus se- 
cured was .52, P. E. 7.32. 

From these results and other similar ones secured by 
slightly different treatments of the data, the experimenters 
feel warranted in drawing the following conclusions: “ (1) 
Pleasant odors have a retroactive facilitative effect on 
learning; unpleasant odors have a retroactive inhibitory 
effect on learning. (2) The degree of retroactive facilita- 
tive and inhibitory effect is proportional to the degree of 
pleasantness and unpleasantness of the odors as judged by 
S.” They point out, however, that this conclusion does 
not necessarily mean that “pleasantness and unpleasantness 
per se, as opposed to pleasant and unpleasant stimuli, have 
this retroactive effect," and consequently are unwilling; 
pending further experimentation, to generalize their con- 
clusion into a proposition relating memory and hedonic tone. 

The fundamental issue thus raised by Ludvigh and 
Frank led to a subsequent experiment by Frank alone.” 
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Commenting upon the results which he had secured with 
Ludvigh, he points out that they can be interpreted in terms 
of either of two hypotheses. These are: “(1) that the 
affective value of odors is the primary determinant of the 
degree of reproduction, or (2) that the odors themselves 
determine both the affectivity and the degree of reproduc- 
tion, there being no direct causal relation between the re- 
production and the affectivity. These hypotheses may be 
expressed diagramatically (the observed variables are in 
italics) : 


(1) Odors — affectivity 


Y 


retention —> reproduction 


iK ga affectivity - 
$ c 


(2) Odors Ma. 
N retention > reproduction” 
» 


In order to decide between these two hypotheses, Frank 
determined to repeat the experiment which he had carried 
out with Ludvigh, with a slight but very important varia- 
tion. ‘This consisted of inducing experiences of different 
hedonic tone, not by the use of different sets of stimuli, 
but by the use of the same set of stimuli after their hedonic 
tone had been shifted in different directions by different con- 
trast stimuli. "The procedure with two of the four ob- 
servers was as follows: First, a set of six normally 
indifferent odors was combined with a set of six nor- 
mally unpleasant odors, and the twelve odors were pre- 
sented to the observer in fifty pairs over a period of one 
hour. As in the previous experiment, the observer was re- 
quired to give both relative and absolute judgments. From 
the results obtained, the experimenter determined for each 
observer six "test" odors, namely, the six odors which had 
been judged on the average to be the most pleasant, and 
it was these "test" odors which were used for that particu- 
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lar observer in the subsequent trials involving learning. 
Two days later, the observers were given ten repetitions 
of a list of ten pairs of non-sense syllables, as in the previous 
experiment with Ludvigh. They were then stimulated with 
the six “test” odors and their judgments of the odors were 
recorded. Thereupon their recall was tested by asking them 
to give for each first member of a pair of non-sense syllables 
the second member previously presented with it. After a 
week, the whole procedure, including the preliminary pres- 
entation of twelve odors, was repeated. At least two weeks 
were then allowed to elapse. After this the six “test” odors 
were again presented for hedonic judgment, but this time 
they were combined with six normally pleasant odors. 
Both relative and absolute judgments were required as be- 
fore. This combined presentation was continued at inter- 
.vals of from two days to a week until through contrast 
the hedonic tone of the test odors, as indicated by the abso- 
lute judgments, had been markedly shifted towards un- 
pleasantness. Two days after the last combined presenta- 
tion, the observers were given the learning test, just as 
before. After a week's interval, the "test" odors were 
© again presented with the normally pleasant ones, and two 
- days later the learning test was repeated. With two other 
observers, the procedure was the same, except that the 
test" odors were originally the six most unpleasant of a 
combination of six normally indifferent and six normally 
pleasant odors, and that their hedonic tone was subsequently 
shifted towards pleasantness by repeated presentation with 
six normally unpleasant odors. 

Comparison of the recall-scores of the observers when 
learning had been followed by different degrees of hedonic 
tone (evoked by the same set of stimuli) is afforded by the 
table below, reproduced from the article by Frank: 


æ ^ 
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Showing for Every S the Affective and Recall Scores at 
Every One of the Test Periods 


1 2 3 4 
Aff. Recall Aff. Recall Aff. Recall Aff. Recall 
S score score score score score score score score 
We ... —10 9 —24 3 + 6 6 +10 4 
Tw ... — 9 16 VUES 
Lo .... 4-29 TS +17 26 +19 18 
Cu ... + 5 DIOE 18 24 —15 29 


This table can be summarized in two ways. First, one 
may compare for each observer the difference between the 
average hedonic value of the odors in the first two periods 
and the difference between the corresponding average recall- 
scores. If pleasantness per se is accompanied by better 
memory than unpleasantness, a positive difference in hedonic 
scores should correspond to a positive difference in recall- 
scores and a negative difference in the former to a nega- 
tive difference in the latter. Obviously, such is not the case. 


Tame LXVIII * 
Difference ý 
Observer in hed. value in recall scores 
We caneta i pns +25 — 1 
Tu ne +10 +7 
Lo 3299 ® — 9 +7 
Cu 43914 5 —19.5 + 13 


Another way of summarizing the table next above is 


to determine the coefficient of correlation between shift in 
hedonic score and shift in recall-score from one trial of an 
observer to another. If hedonic tone per se and memorial 
efficiency co-vary in the manner described above, this coefh- 
cient should be positive. Actually the coefficient turns out 
to be — .16, P. E. .21. The conclusion which Frank draws 
from these results is best stated in his own terms. “Due 
to the slender proportions of this experiment,” he writes, 
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"its chief value lies rather in its suggestion of a method of 
attacking the problem than in the conclusions to be drawn 
from the results. Since the data all seem to point in one 
direction, however, we may conclude tentatively that, when 
the odors remain constant, a shift in their affective value, 
as determined by absolute judgments, has no correspond- 
ing effect on the reproduction of the syllables. It follows 
that of the two hypotheses presented at the beginning of 
this paper, the second is presumably the correct one. It 
would seem that the odors themselves determine the degree 
of reproduction, and that there is no direct causal relation 
between the reproduction and the affectivity.” ™ 

The evidence presented above concerning the relation 
of memory to hedonic tone subsequent to learning is so clear 
and so self-consistent that it is hardly necessary to formu- 
late any general interpretation. Experiments on animals, 
we saw, are on the whole consistent with the proposition 
that learning followed by pleasantness is more effective than 
learning followed by unpleasantness. The experiments of 
Tait and of Frank and Ludvigh provide positive support 
for this proposition, but fail to be in any way conclusive, 
* because their procedure does not allow variation of hedonic 
tone independently of stimulus. The experiment of Frank, 
finally, devised to obviate this shortcoming, provides a lim- 
ited amount of evidence flatly contradicting the proposi- 
tion above. Clearly, we are justified in holding that learn- 
ing followed by pleasantness is as a rule more effective 
than learning followed by unpleasantness, but we are by 
no means justified in omitting the qualification “as a rule” 
and transforming this proposition into a statement of strict 
functional relationship. Indeed, if Frank's results are con- 
firmed, we shall be obliged definitely to deny the existence of 
such a relation. 


GENERAL CONCLUSION 


As to the general conclusion to be drawn concerning the 
relation of memory to hedonic tone, it again is obvious. In 
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the case both of hedonic tone during learning and of hedonic 
tone immediately following learning there is little doubt but 
that learning accompanied by pleasantness is as a rule more 
effective than learning accompanied by unpleasantness. 
This proposition, however, is a mere statement of tendency. 
For it to become a truly predictive law, a strict functional 
relationship, it would be necessary to eliminate the quali- 
fying expression “as a rule." This step is certainly not war- 
ranted so long as the only available evidence involves co- 
variation of memory not with hedonic tone alone, but with 
both hedonic tone and such important determinants of con- 
sciousness and behavior as either the stimulus or the instruc- 
tions to the observer. With respect to hedonic tone during 
available on the co-variation of mem- 
when the stimulus and the instructions 
With respect to hedonic tone after 
“pure” data are available, although 
h is more an illustration 
blish facts. These data, 


learning, no data are 
ory and hedonic tone 
are held constant. 

learning, however, such 
they come from an experiment whic 


of technique than an attempt to esta 
as we have just seen, are contrary to the existence of a func- 


tional relation between memory and hedonic tone of the - 
type suggested by the qualified proposition above. Although 
it is obvious that these data sorely need confirmation, we 
cannot but entertain the possibility that the qualified propo- 
sition above is indicative of no functional relation between 
memory and hedonic tone, but of a functional relation be- 
tween memory and a close correlate of hedonic tone, namely, 
the nature of the stimulus-situation. We cannot but re- 
frain, in consequence, from accepting any form whatever 


of hedonism of the past. 
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Chapter X 


Hedonic Tone in Relation to Nervous 
Processes 


Indirect Evidence—Very interesting indirect evidence 
of the relation of hedonic tone to nervous processes is to be 
found in the literature of physiology. Bechterew, in 1887, 
reported observations of the emotional expressive move- 
ments of animals some of which had been deprived of the 
cerebral hemispheres, while others had suffered lesions of 
the thalamus.! In the case of dogs deprived of the cerebral 
hemispheres, Bechterew was able to observe expressive 
movements normally indicative of both pleasant and un- 
pleasant states. “Painful stimulation of the face elicited bar- 
ing of the teeth, retraction of the mouth-corner, wrinkling 
of the nose and continuous whining. . . - When I subse- 
quently began to stroke the animal's back, its face at once 
assumed the usual peaceful aspect, and in the case of some 
dogs it was even possible to observe weak waggling of the 
tail.” 2 As to the cases where the thalamus had been trans- 
sected or destroyed by rotating a blade in its approximate 
location, they were most strikingly characterized by disap- 
pearance of almost all emotional expressive movements. 
Painful stimuli still caused marked activity, frequently 
including whining (although the whining never was as varied 
nor as protracted as in normal animals). ‘These stimuli, 
however, never caused expressive movements of the face. 
"Even with the strongest stimuli (pinching, pricking, com- 
pressing) in the region of the nose and lips it was not pos- 
sible to elicit even the slightest grimace, although simple 
reflex responses (e.g. the closing of one eyelid, the slight re- 
traction of the mouth corners) were still retained." * Nor 
could expressive movements be elicited by habitually pleasant 
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stimuli: *. . . Neither stroking nor patting of the back 
would elicit the supple movements of the back and tail ex- 
pressive of joy, which, as I have often observed, can easily 
be called forth in dogs even after serious operations on the 
cerebral hemispheres.” * In a further series of experiments, 
Bechterew confirmed the importance of the thalamus by 
demonstrating that mechanical and electrical stimulation of 
this region results in vocal and bodily movements (e. g., in 
dogs: crying, barking, movements of the back, baring of 
the teeth, wagging of the tail) reminiscent of various ex- 
pressive movements. He concluded that “the thalamus 
plays an outstanding role with respect to the expression of 
various conscious states. It is a motor centre, through 
which are carried out in the main the innate expressive 
movements elicited either under the influence of involuntary 
psychical impulses, as in the case of emotions, or in reflex 
fashion by tactual stimuli and stimulation of other sense- 
organs. In view of the fact, however, that strong cutaneous 
stimuli still produce in the operated animals general unrest 
with escape-efforts and monotonous crying, it is evident that 
the reflex elicitation of a few expressive movements, namely, 
of those which according to their character are closer to 
simple reflexes, takes place through the agency of lower 
centres (independent of the thalamus). These centres lie 
++. according to my investigations in the upper part of 
the medulla oblongata.” ® 

Bechterew's findings and conclusions have been con- 
firmed to a large extent by subsequent experimentation. In 
1892, Goltz published his famous account of a dog who 
lived eighteen months after complete removal of both hem- 
ispheres. As in the corresponding cases observed by Bech- 
terew, movements expressive of unpleasantness were re- 
markably retained: “If one grasps the dog at any point 
(while he is asleep) . . . he not only awakens, but answers 
immediately with a definite growl. If one then goes fur- 
ther and attempts to lift the awakened animal out of the 
cage, he develops a thoroughgoing fit of rage, stamps in 
the most violent manner with all members, barks very 
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loudly and bites in all directions.” * Movements expressive 
of pleasantness were also retained, but to a lesser degree. 
"Everyone who saw the animal eat and drink derived the 
impression that the animal was striving to consume the nour- 
ishment and swallowed it with satisfaction." * On the other 
hand, the pleasant emotion of joy seemed to have been 
eradicated: “Our dog without a cerebrum lacks all expres- 
sions of joy; gentle stroking of the skin appears to leave 
him wholly unaffected. Occasionally he does move his tail, 
but it was never possible to observe in his case a sweeping 
wagging of the tail which could have been interpreted as 
the expression of a pleasant mood.” * In addition, Goltz 
noted that his dog was much more subject to explosions of 
rage than normal dogs. Sufficient stimulation for such ex- 
plosions was provided by merely bumping a table or by being 
handled relatively gently by the experimenter. Further con- 
firmation of Bechterew’s findings and of the additional ob- 
servation of Goltz is to be found in an experiment by Can- 
non and Britton.” These investigators used as subjects cats 
decorticated in such a way as to leave the basal ganglia of 
the brain intact. In summarizing the results in his paper 
at the Wittenberg Symposium, Cannon wrote: “As soon as 
recovery from anesthesia was complete, a remarkable 
group of activities appeared, such as are usually seen in an 
infuriated animal—a sort of sham rage. A complete list 
of these quasi-emotional phenomena which we observed is 
as follows: Vigorous lashing of the tail; arching of the 
trunk, and thrusting and jerking of the limbs in the thongs 
which fasten them to the animal board, combined with a 
display of claws in the forefeet and clawing motions, often 
persistent; snarling; rapid head movements from side to 
side with attempts to bite, and extremely rapid, panting 
respiration. These activities occur, without special stimula- 
tion (apart from the operative trauma and confinement to 
the holder), in ‘fits’ or periods, lasting from a few seconds 
to several minutes. During the intermediate quiet stages 
a ‘fit’ could be evoked by slight handling of the animal, 
touching the paws or jarring the table.” ™ 
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With respect to the specific localization of the neural 
centres, it seems likely that Bechterew was slightly in error. 
This is not surprising, when one considers that his work was 
that of a pioneer. Working in Cannon’s laboratory, P. 
Bard" recently carried out an extensive investigation of the 
neural centres controlling the “ ‘sham rage’ regularly de- 
veloped after removal of all parts of the brain cranial to 
the middle of the diencephalon and after removal of the 
dorsal part of the thalamus. It invariably failed to appear 
after sections which separated the ventral and most caudal 
fractions of the lower half of the diencephalon from the 
midbrain.” ^ He concluded that “sham rage" was probably 
conditioned by neural mechanisms in the hypothalamus." 
Evidence comparable to that of Bard is still lacking with re- 
spect to emotional expressions other than those of rage. 
When one considers, however, the great similarity demon- 
strated by Cannon between the internal bodily changes for 
all emotions," it seems reasonable to infer that it is not the 
thalamus which is the primary centre for all emotional ex- 
pressive movements, as Bechterew believed, but a lower 
and more ventral portion of the diencephalon, probably 
the hypothalamus. 

Two conclusions concerning the relation of hedonic tone 
to nervous processes may readily be drawn from the experi- 
ments described above. In the first place, the observations 
of Bechterew, Goltz, and Cannon and Britton indicate that 
the movements expressive of hedonic states are in all like- 
lihood dependent upon centres either identical with or in 
close juxtaposition to the centres responsible for movements 
expressive of major emotions. Deprived of their cerebral 
hemispheres, the animals still show manifold expressive 
movements, including those expressive of pleasantness and 
unpleasantness. Deprived of the thalamus and of neighbor- 
ing centres, the animals show practically no expressive 
movements at all. In the second place, the work of Bard, 
when viewed in the light of the close relationship between 
movements expressive of hedonic tone and of emotions, 
indicates that the central mechanisms controlling move- 
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ments expressive of hedonic tone are in the hypothalamus 
or in its immediate neighborhood. 

Direct Evidence.— The evidence above bears only on 
the relation of movements expressive of hedonic tone to 
nervous processes, not on the relation between such proc- 
esses and hedonic tone itself. The only evidence available, 
as far as I know, concerning this latter relationship is that 
published by Head and Holmes.’ These investigators made 
a very complete study of the sensory and affective experi- 
ences of two groups of patients suffering from cerebral 
lesions. One group involved patients with lesions of the 
optic thalamus. The other involved patients with lesions 
of the cerebral cortex. Observations upon the latter group 
of patients showed marked blunting and sometimes com- 
plete abolition of recognition of posture and of passive 
movement, of two point discrimination, of localization and 
of thermal discrimination. On the other hand, it was found 
that cortical lesions never abolish sensibility to contact. It 
was also found—and this is the most interesting point to 
us—that “. . . Stationary cortical lesions, however extensive, 
which cause no convulsions or other signs of irritation and 
shock, produce no effect on sensibility to pain. Destruction 
of the cortex alone does not disturb the threshold for the 
painful or uncomfortable aspects of sensations.” !* 

In striking contrast with these observations were those 
upon the patients suffering from thalamic lesions. Head 
and Holmes wrote: “The most remarkable feature in that 
group of thalamic cases with which we have dealt in this 
work is not loss of sensation, but an excessive response to 
affective stimuli. This positive effect, an actual overloading 
of sensation with feeling-tone, was present in all our twenty- 
four cases of this class. . . . This excessive response may 
be accompanied by much or by little loss of sensation, but 
the extent of this loss bears no relation to the amount of 
the over-reaction to painful stimuli. It is only necessary 
that sufficient sensory impulses capable of exciting discom- 
fort should still be able to reach consciousness. If this is 
possible, the affected half of the body will respond more 
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profoundly than normal parts to all painful stimuli, in spite 
of the gross loss of sensation. . . . But the characteristic 
thalamic response does not consist in an excessive reaction 
to painful stimuli only. In suitable cases we have shown 
that the response to pleasurable stimuli, such as warmth, 
is also greater on the affected side. Moreover, the mani- 
festations of general mental states of pleasure and discom- 
- fort may be more pronounced on the abnormal half of the 
body." !5 
© Illustrations of excessive reactions to unpleasant stimuli = 
p are afforded by observations such as the following: When i 
à pin was lightly dragged from right to left across the face 
or trunk of one of the patients suffering from a lesion , i 
affecting the left side, she exhibited intense discomfort as . | 
soon as it had passed the middle line. Not only did she call 
out that it hurt more, but her face became contorted with y 
pain. Yet careful examination with algesimeters showed 
that on the affected side her sensitivity to such stimulation — 
was, if anything, slightly lowered. This striking over- 
. response to prick without raising of sensitivity was present 
i "els twenty out of twenty-two patients examined in this re- 
ed pect. "Many of these patients complained that they could 
^. not be shaved on the affected cheek because it seemed as if 
| the razor was ‘passing over a raw surface.’ Some objected 
to have the hair cut on the affected half of the head, because 
of the discomfort, and others complained of the pain caused 
by the attempt to cut their nails.” !? Not only were there 
excessive reactions to unpleasant external stimuli applied to 
the affected side, but there were furthermore excessive 
.' emotional responses on the affected side which were experi- 
enced as particularly unpleasant. Thus the authors wrote: 
= “One of our patients was unable to go to his place of wor- 
ship because he *could not stand the hymns on his affected 
side,’ and his son noticed that during the singing his father 
constantly rubbed the affected hand. Another patient . . . 
_«went to a memorial service on the death of King Edward 


VII. As eon as the choir began to sing, a ‘horrid feeling 
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came on in the affected side, and the leg was screwed up 
| and started to shake’ . . ." ?? R : 
: As to excessive hedonic reactions to pleasant stimuli, 
- ^. the following cases will serve as illustrations: “In one case 
we were able to show that the patient could not recognize 
! any thermal stimulus as such, and yet over the affected half 
of the chest large tubes containing water at from 38° C. 
to 48° C. evoked intense pleasure. This was shown not only 
by the expression of her face, but by her exclamations, ‘Ohl 
c that's lovely, it’s so soothing, so very pleasant.  . . . Several. 
. of our patients were able to appreciate heat as low as -— 
34° C. on the affected half of the body. Here, whenever 
the sensation evoked was one of pleasant warmth, the pleas- 
| ure was obviously greater on the affected side. In one case, 
" a tube containing water at 38° C. applied to the normal 
palm was said to be warm, but the patient cried out with 
pleasure when it was placed in the affected hand. His face 
broke into smiles and he said, ‘Oh! that’s exquisite,’ or 
"That's real pleasant.’ " ** 
From the fact that cortical lesions alone do not “dis- 
turb the threshold for the painful or uncomfortable aspects | 
of sensations," whereas thalamic lesions are associated with ™ * 
excessive hedonic reactions to stimuli applied to the affected gm” 
side, even though the sensory threshold for these stimuli — 
remains unchanged or is even increased, Head and Holmes 
concluded : (1) That lesions determining enhanced hedonic 
tone do so by impeding the inhibitory effect of the cortex 
upon thalamic activity, and (2) that the thalamus is the 
seat of the neural processes underlying hedonic conscious- 
ness. Concerning the neural paths which are known to run + 
from the cortex to the thalamus, they wrote: “The only 
function which can be ascribed to these cortico-thalamic 
paths is that through them the cortex controls, in some way, ^ 
the activity of the thalamus. If this view is correct, lesions 
‚which interrupt these paths, but leave intact the main sub- 
stance of the optic thalamus, must lead to a permanent „| 
over-activity of functions exercised by that organ. Any 
afferent impulses which are capable of exciting this part of 
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the brain will act on an uncontrolled centre and must, con- 
sequently, evoke an excessive effect." ** Concerning the role 
of the optic thalamus, they wrote: “. . . We believe that 
the essential organ of the optic thalamus is the centre of 
consciousness for certain elements of sensation. It responds 
to all stimuli capable of evoking either pleasure or discom- 
fort, or consciousness of a change in state. The feeling- 
tone of somatic or visceral sensation is the product of 
thalamic activity, and the fact that a sensation is devoid of 
feeling-tone shows that the impulses which underlie its pro- 
duction make no thalamic appeal.” ** 

General Conclusion.— The conclusion of Head and 
Holmes is startling, although as far back as 1892, Goltz, in 
his article on the dog without an end-brain, insisted that con- 
sciousness is not a direct function of the cortex alone, but 
to some extent also of infra-cortical centres. Startling 
or not, however, it appears to be incontrovertible in the 
present state of our knowledge. In the first place, there is 
no direct evidence whatever which contradicts it. In the 
second place, the experiments described in the first section 
of this chapter, indicating the dependence of movements 
expressive of hedonic tone on the hypothalamus, obviously 
suggest a very close relationship between hedonic tone and 
the diencephalon. Furthermore, the well-known experiment 
of Lashley,” indicating the lack of any cortical mechanism 
essential to brilliance-discrimination, constitutes strong evi- 
dence against the traditional view that the cortex is the sole 
immediate determinant of consciousness. As far as avail- 
able evidence is concerned, therefore, the only possible con- 
clusion concerning the relation of hedonic tone to the 
nervous system is that hedonic tone depends directly upon 
neural processes in the thalamus. 
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Chapter XI 
The Theory of Hedonic Tone 


MODERN THEORIES 


Theoretical discussions of hedonic tone during the last 
thirty years have dealt with two very different problems, 
that of the nature of the conscious carrier of hedonic tone, 
and that of the immediate conditions or causes of hedonic 
tone. Most theories have dealt with both problems, but 
some have greatly emphasized the one, some the other. It 
will be advisable, therefore, to arrange these theories in 
two groups according to their emphasis, and to deal with 
these groups successively. We shall first consider theories 
concerned solely or primarily with the nature of the con- 
scious carrier. 

Theories Emphasizing the Nature of the Conscious 
Carrier.—We have seen in Chapter III that psychology at 
the close of the nineteenth century was imbued with the doc- 
trine of mental elements. To such a psychology the chief 
problem concerning hedonic tone was to determine its rela- 
tion to mental elements. Was it an attribute of sensations 
or of special affective elements? If the former, was it an 
attribute of all sensations, or only of some? All three pos- 
sible answers to these questions were maintained by emi- 
nent psychologists, and continue to have proponents to this 
very day. i 
, The view that hedonic tone is an attribute of sensations 
in general is well illustrated by the theory held by Wundt 
until 1893! and by the theories of H. R. Marshall? and 
T. Ziehen.” The best known of these theories is that of 
Ziehen. For him, “insofar as the nature of hedonic tone is 
concerned, it is obviously an attribute (Eigenschaft) of sen- 
sation.” Sensations may, however, be devoid of hedonic 
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tone. Thus it is not a necessary attribute of sensation. 
Hedonic tone never occurs independently, but it may occur 
in conjunction not only with sensations, but with images. 
The hedonic tone of an image, however, can always be 
reduced to sensory hedonic tone. Hedonic tone occurring 
in conjunction with an image is very easily transferred to 
other conscious contents: "When I have suffered an acci- 
dent at a certain place, a hurt, for instance, at future times 
not only will the recollection of this accident be accompa- 
nied by unpleasantness, but frequently the recollection of 
the place itself will be spoiled, i. e., also accompanied by 
unpleasantness.” * The basis of such a transfer is the law 
of association. Its operation is illustrated diagramatically 
by Ziehen as follows: Let S’ be a visual sensation evoked 
by the locality, and S” that evoked by the hurt. Let S’ be 
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accompanied by no hedonic tone, and 5” by unpleasantness 
(U). Let I’ and I” be the images determined respectively 
by $ and $”. I’ and I”, having simultaneous origins, are 
associatively related. At the outset T is devoid of hedonic 
tone, but it acquires from I” part or all of its unpleasant- 
ness. (Cf. figure above.) } : 

Not only can the hedonic tone occurring with an image 
be transferred to another image, but it can be transferred 
to the sensation at the basis of this image—in the figure 
above, from I’ to $. This is what Ziehen calls a reversion. 
It explains, in his mind, that in the case cited above as an 
illustration, the sensation evoked subsequently by the local- 
ity where the ‘hurt occurred may be unpleasant, though the 
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image of the hurt never enter consciousness. As to the 
mechanism underlying the hedonic attribute of sensation, 
Ziehen has little to say. He assumes that hedonic tone de- 
pends upon some cortical physiological process which occurs 
in the case of certain sensations, in conjunction with the 
cortical physiological process underlying the sensory at- 
tributes of the sensation. He further assumes that the 
cortical process at the basis of hedonic tone must depend 
to a large extent upon variable characteristics of the vortex 
in view of the differences in “taste” of different indiv.duals 
and of the same individual at different times. As to the na- 
ture of this physiological process, Ziehen admits that we 
know as yet nothing. 

'The view that hedonic tone is an attribute of certain 
special sensations is best exemplified by the theory of 
Stumpf. For Stumpf, pleasantness and unpleasantness are 
special types of sensations, namely, hedonic sensations (Ge- 
fühlsempfindungen). There are two types of hedonic sen- 
sations, pleasant and unpleasant ones. The latter are exem- 
plified by pain, though there may be other unpleasant sensa- 
tions. The former include tickle, itch, lust and certain 
organic sensations.’ Hedonic sensations may be aroused by 
stimulation of peripheral end organs, as is usually the case 
for tickle and itch, or they may be aroused by central proc- 
esses, as is the case for pleasant and unpleasant colors. 
They may give rise to corresponding images. As to a physio- 
logical explanation of pleasantness and unpleasantness, it is 
clear that such an explanation is partially provided by theo- 
ries of sensation such as that of von Frey concerning pain. 
No explanation exists in the literature, however, and none 
is provided by Stumpf for centrally aroused pain, tickle, 
itch, etc., in so far as these processes differ from imaginal 
pain, tickle and itch. 

'The view that hedonic tone is an attribute of special 
affective elements is admirably set forth in Titchener's 
theory of affection.” According to Titchener, pleasantness 
and unpleasantness are qualities of a special mental ele- 
ment, affection, of the same general type as sensation, but 
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differing from the latter in involving qualitative opposition 
and in lacking the attribute of clearness. This special men- 
tal clement is a more primitive kind of element than sen- 
sation, one that might under favorable conditions have de- 
veloped into sensation. Its peripheral organs are assumed 
by Titchener to be the free nerve endings distributed to the 
various tissues of the body, which he considers to represent 
a lower level of development than specialized end organs. 
Another well-known theory which makes hedonic tone an 
attribute of a special type of mental element is that held 
after 1893 by Wundt.‘ The main difference between this 
theory and that of Titchener is that for Wundt the quali- 
tative variations of the affective element are not merely 
unidimensional, but tridimensional. The three dimensions 
involved are pleasantness-unpleasantness, excitement-de- 
pression and strain-relaxation. 

Besides the three main views mentioned above, a fourth 
view has been advanced concerning the relation of hedonic 
tone to mental elements, namely, that hedonic tone is not 
an attribute of the elements themselves, but of complexes 
of elements. This view is well exemplified by the theory 
of H. C. Warren, according to which pleasantness and un- 
pleasantness are qualities of combinations of systemic (or- 
ganic) sensations. It is also held by J. P. Nafe, who be- 
lieves that pleasantness and unpleasantness are character- 
istics of patterns of specific sensory experiences, namely, 
bright and dull pressures: “Psychologically, an emotion and 
an affection must be defined alike, and both are complexes of 
sensory experiences." ° 

Just as the emphasis on elements by Wundt and his con- 
temporaries brought forth the views above concerning the 
relation of hedonic tone to mental elements, so the more re- 
cent emphasis upon conscious configurations has brought 
forth the view that it is these which are the carriers of 
hedonic tone. A good illustration is the theory of F. 
Krueger." For Krueger, feelings, including pleasantness 
and unpleasantness, are “complex qualities of the mo- 
mentary total whole, of the totallity of experience.” '* 


398 THEORY 


Opposed to feelings in their character are the cognitive 
qualities of the simplest parts into which experience can be 
analyzed. As for the partial wholes, intermediate between 
total wholes and simple parts, their qualities are inter- 
mediate between feeling and cognition. The more a partial 
whole includes of the total whole existing at any moment, 
the less it stands out from the background of this whole, 
and the less it is structuralized, the more feeling-like will 
be its quality. As to a physiological basis for this view, 
Krueger gives none. He considers it necessary “that at- 
tempts at explanation be for the time being omitted as pre- 


mature; not only physical analogies such as those so 
ingeniously proposed by Köhler, but also Wertheimer's cere- . 


bral ‘cross-functions.’ What one wishes to explain scien- 
tifically must first of all be accurately known with respect 
to its nature. We must undertake seriously the task of pro- 
viding a pure and thoroughgoing description of phe- 
nomena,” 1° 

_ What shall be said of these five views? The last view, 
in its general formulation, appears to be the obvious 
premise of all research upon hedonic tone. Experiments 
upon the hedonic tone of colored surfaces, of tones, of 
forms, of musical pieces clearly imply that hedonic tone is 
a characteristic of configurations. In the special formula- 
tion given to it by Krueger, however, this view appears to 
be wholly fanciful. Krueger presents no evidence that large 
configurations are more readily judged to be pleasant or 
unpleasant, or judged to be more intensely pleasant or un- 
pleasant, than small configurations. He merely asserts it. 
On the other hand, the extreme unpleasantness of simple 


and circumscribed pains is definite proof that very small. 
configurations may be characterized by marked hedonic | 


tone. 

As to the four other views, those relating hedonic tone 
to mental elements, it was pointed out in Chapter III that 
their validity rested not on observed relations of hedonic 
tone, but upon general -systematic premises. Mental ele- 
ments, it was agreed—whether special affective ones or sen- 
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sations—are not found, but made. They are scientific con- 
structions. If Titchener constructs a sensation involving 
only necessary attributes (attributes which can never have 
zero value), then hedonic tone cannot be an attribute of 
sensation. If Ziehen and Stumpf construct a sensation, in- 
cluding, besides necessary attributes, attributes which may 
or may not be present, hedonic tone may be an attribute 
of sensation. Again, if the systematic point of view of 
Warren involves mental elements, but only elements re- 
lated to specific receptors and having attributes related to 
specific characteristics of the stimulus," then hedonic tone 
cannot be an attribute of elements themselves, but only of 
combinations of elements. Thus evaluation of the views 
relating hedonic tone to mental elements must depend upon 
evaluation of various forms of elementarism. Divergence 
of opinion concerning fundamental issues is still too great to 
allow much assurance in the performance of such a task. 
The fertility of present psychology, however, largely devoid 
of elementarism, suggests that the wisest course is to do 
away entirely with the problem of the relation of hedonic 
tone to mental elements by refraining from the construc- 
tion of any such elements. 

We have seen that none of the current theories concern- 
ing the nature of the conscious carrier of hedonic tone is 
acceptable. What view should be held in their stead? A 
wealth of experimental evidence shows that pleasantness or 
unpleasantness may be ascribed by observers to any con- 
scious configuration whatever. In Chapter IV, we dealt 
with experiments in which odors, colored patches, tones, 
forms, melodies and many other "objective" configurations 
were readily judged with respect to hedonic tone. In Chap- 
ter III, we dealt with experiments in which a variety of 


... "subjective" configurations— pressures, pains, organic ex- 


periences, total bodily feeling—were judged to be pleas- 
ant or unpleasant. Attempts to interpret these findings in 
highly sophisticated fashion have led to a variety of con- 
ficting theories involving very doubtful systematic assump- 
tions. It seems far wiser to accept the observer's reports 
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at their face value and to conclude that hedonic tone may 
characterize—may be carried by—any conscious configura- 
tion whatever. 

Theories Emphasizing the Immediate Conditions of 
Hedonic Tone.—These theories fall into two groups, ac- 
cording to whether they seek the immediate conditions—the 
fundamental causes—of hedonic tone in the psychical realm 
or in the physiological realm. 

The former group includes two very well-known theo- 
ries, those of Herbart and of McDougall.’ Herbart’s 
theory, later taken over by Nahlowsky," and for many 
years accepted by German pedagogical circles together with 
the rest of Herbartian psychology, maintains that hedonic 
tone depends upon the harmony or disharmony of the forces 
involved at any moment in the interplay of ideas. Suppose 
that an act of perception a arouses the idea «, united with 
a into a complex a+, Suppose further that when « 
comes forward, it meets in consciousness an idea f, op- 
posed to it. “Then a will be, at the same time, driven for- 
ward and held back. In this situation, it is the source of 
an unpleasant feeling which may give rise to desire, viz., 
for the object represented by « provided the opposition 
offered by £ is weaker than the force which a brings with 
it.” 18 Suppose now that an act of perception a’ calls forth 
an idea a’, and that its progress into consciousness is fa- 
vored by the presence in consciousness of an idea ß’ con- 
sonant with it. “This favoring is part of the process which 
takes place in consciousness, but in no way is it anything 
represented or conceived. Hence it can only be called a 
feeling—without a doubt a feeling of pleasure." '* 

McDougall's theory, which comes from Aristotle and 
was advocated by von Hartmann," maintains that hedonic 
tone depends upon the satisfaction or non-satisfaction of 
conative tendencies. It asserts that: “... Conation (action, 
attention, striving, desire, volition, activity of every kind) 
is immediately determined by cognition, and that pleasure 
and pain result from the conation, are determined by the 
striving; pleasure, when the striving attains its natural goal 
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or progresses towards it; pain, when striving is thwarted 
or obstructed and fails to achieve, or progress toward, its 
goal.” ?' This theory draws a sharp distinction between 
pain in the sense of unpleasantness, in which sense it is used 
above, and pain in the sense of pain sensation. The latter 
is not dependent upon conation, but rather initiates it, for 
it is a specific provocative of fear. The theory furthermore 
does not consider pleasantness and unpleasantness as mere 
epiphenomena: “Pleasure and pain influence the further 
course of mental processes very powerfully; each influences 
it in two ways which, although closely allied, may be use- 
fully distinguished. First, pleasure, arising in the course 
of mental activity, supports that activity, sustains our striv- 
ing in the direction, or of the kind, which brings pleasure; 
it strengthens and prolongs the impulse or conative tendency 
at work in us. Secondly, on recurrence of a situation of 
the kind in which we have striven successfully, our tendency 
to strive again in the same way is stronger; the tendency 
seems to be confirmed by the previous experience of suc- 
cess, and this confirmation of the tendency may fairly be 
regarded as a consequence or result of the pleasure experi- 
enced on the former occasion. Conversely pain, arising 
during striving, tends to divert the striving to other direc- 
tions, and on renewal of the situation in which we have 
striven unsuccessfully and (in consequence) painfully, our 
tendency to strive again in the same way is weakened or 
abolished or diverted to some new direction. These weaken- 
ings and diversions of the impulse seem to be the effects 
or consequences of the pain experienced on the former 
occasion." ?* 

One of the most difficult problems for a theory like 
McDougall’s is that of accounting for the pleasantness and 
unpleasantness determined by stimuli which are apparently 
neutral so far as the welfare of the organism is concerned— 
e. g., color stimuli and tonal stimuli. In a recent article, 
McDougall has proposed the following solution: “The psy- 
chologists of the Gestalt school have taught us that even 
a simple patch of color or a simple tone cannot properly 
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be treated as an isolated sensation; that, rather, the color 
or the tone always appears to us as standing out from a 
background; that is, as a feature of a larger whole; or in 
other words, that here also we have to do, not with an 
isolated sensation, but rather with a perceptive activity. 
And in such cases the pleasantness of the clearly bounded 
patch of color must, I submit, be regarded as due to the 
fact that the color facilitates the perceptive activity, en- 
ables us to distinguish readily the object from its ground. 
The truth of this view becomes apparent if we compli; 
cate the colored area, making of it a repeating pattern; 
then, in so far as the pattern does not become too complex 
for assimilation by our perceptual organization, each in- 
crease of complexity adds to the pleasantness of the per- 
ceptive activity, because rendering it fuller and richer. 
Similar considerations hold good for pure tone. The clear- 
cut quality is faintly pleasurable because it promotes ready 
discrimination of tone from background and, if we add 
other tones, the total activity of perception Becomes more 
*pleasant in so far as the additional tones are in relations 
that are readily apprehended, relations of quality and 
rhythm such as lend themselves to complete perception, such 
as facilitate the perception of the whole complex or series 
as a distinctive object, a cang or a melody. On the other 
hand, a surface covered with ill-defined patches of color 
having no definite or significant relations, qualitative or 
spatial, is found disagreeable, because our perceptive or- 
ganization cannot cope with it, and a complex or inhar- 
monious tones or a series of tones in no orderly relations 
of quality and rhythm is disagreeable because we have no 
perceptive organization that can cope with, can assimilate, 
the complex." ** 

_Herbart’s theory is based upon a "mechanics of ideas" 
which has long been relegated to historical treatises. It is 
consequently unacceptable on purely systematic grounds. 
Such is not the case with McDougall's theory. It is stated 
in terms of concepts accepted by many—though by no means 
all—modern psychologists. It has considerable explana- 
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tory value, accounting well for the dependence of hedonic 
tone upon motivating factors, for its frequent association 
with definite types of overt movements, and for some, at 
least, of its relations to the stimulus. It has one great fault, 
however, namely, lack of specificity. This is due in the first 
place to the necessary indefiniteness of McDougall’s con- 
ception of instinct, an entity devoid of spatio-temporal 
localization and consequently defined only in terms of more 
or less remote antecedents and consequences. It is due in 
the second place to the fact that McDougall has never de- 
veloped his theory in relation to the more recent facts con- 
cerning hedonic tone. Thus the theory is simply neutral 
with respect to hedonic contrast, to the correlation between 
hedonic tone and bright and dull pressure, to the dependence 
of hedonic tone upon thalamic nervous processes. Mc- 
Dougall’s theory is probably true, but it represents an early 
stage of development of the psychology of hedonic tone, a 
stage which has now been exceeded. 

The second group of theories emphasizing the imme- 
diate conditions of hedonic tone is directed not towards 
mental or psychical conditions, but towards physiological 
ones. This group involves two main types, that which re- 
lates hedonic tone to processes specific in their nature, but 
not in their localization, and that which relates it to 
processes in a specific part of the nervous system. The 
former type is well illustrated by the theories of Lehmann, 
Marshall, Thorndike, Troland and Herrick. 

Starting from the general principle that pleasantness 
and unpleasantness are closely connected with the weal and 
harm of the organism, Lehmann suggests that the physio- 
logical correlate of hedonic tone is the degree to which 
assimilation counteracts dissimilation during the activity of 
any group of central neurones. If assimilation (A) en- 


A 
tirely counteracts dissimilation (D), Lies if 1, then 


the concomitant experience will be pleasant. If not, i. e, if 


A , A 
D < 1, then the experience will be unpleasant. The de- 
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gree of pleasantness he further believes to increase with 
the absolute value of D, while the degree of unpleasantness 
increases both with the absolute value of D and with the 


\ 
decrease of the value of the proportion = 


The theories of Marshall and of Thorndike are alike 
in emphasizing the readiness or lack of readiness of neurones 
to conduct. Marshall’s is the simpler of the two.” It 
holds that when a neural element is stimulated this stimu- 
lation will determine unpleasantness if the capacity of the 
neural element to react is subnormal, that it will deter- 
mine pleasantness if this capacity to react is hypernormal, 
and that it will determine indifference if the capacity to 
react is normal. Thorndike’s theory is stated in terms not 
of pleasantness and unpleasantness, but of satisfaction and 
annoyance." In so far as the latter terms are interpreted 
subjectively, however, they must correspond closely to the 
former. Thus Thorndike's theory may readily be inter- 
preted as a theory of hedonic tone. It is based upon the 
view that neurones may constitute unitary systems such 
that actual conduction over one neuron is accompanied by 
the readiness of others to conduct. “The sight of the prey," 
writes Thorndike, “makes the animal run after it, and also 
puts the conductions and connections involved in jumping 
upon it when near, into a state of excitability or readiness 
to be made.” *" Satisfaction and annoyance Thorndike 
believes to be related to such “readiness to conduct” in ac- 
cordance with the three following laws: “1. When a con- 
duction unit is ready to conduct, conduction by it is satisfy- 
ing, nothing being done to alter its action. 2... . For a 
conduction unit ready to conduct not to conduct is annoy- 
ing, and provokes whatever responses nature provides 
in connection with that particular annoying lack. 3... - 
When a conduction unit not ready for conduction is forced to 
conduct, conduction by it is annoying." ?* 

Troland’s theory, like that of Lehmann, starts from 
the close connection of pleasantness and unpleasantness 
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with biological advantage and disadvantage." Unlike the 
former theory, however, it considers the physiological 
processes underlying hedonic tone to be not mere correlates 
of biological welfare, but determinants of this welfare 
through their influence upon learning. According to Tro- 
land, “The affective intensity of any individual conscious- 
ness is proportional to the average rate of change of 
conductance in the synapses, the activities of which are re- 
sponsible for that consciousness.” ® This proposition may 
be expressed mathematically. If affective intensity be rep- 
resented by a (plus values being pleasant and minus values 
unpleasant), and average conductance of the synapses by c, 
one can write 
dc 


a=k’ 


domm 
k being a constant, er being the expression for the rate of 


change of c with respect to t. Change in the conductance 
of synapses, the activities of which underlie consciousness 
at any given moment, is determined by two factors: (1) 
By two opposed types of sensory processes, namely, beni- 
ception and noci-ception, the former increasing conductance, 
the latter decreasing it; (2) by exercise (increasing con- 
ductance) and disuse (decreasing conductance). Such 
change definitely alters the neural responses of the organ- 
ism to stimulation, increase or decrease in the conductance 
of synapses evidently making the paths involving these 
synapses more liable or less liable to subsequent nervous 
conduction. Thus the neural correlates of pleasantness and 
unpleasantness may be considered to influence learning by 
“stamping in" and “stamping out" neural patterns. 
Simpler than the preceding theories, finally, and at the 
same time similar to them, is the theory of C. J. Herrick. 
According to Herrick, "Normal discharge . . . of defi- 
nitely elaborated nervous circuits resulting in free, unre- 
strained activity is pleasurable, in so far as the reaction 
comes into consciousness at all... . Conversely the impedi- 
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ment to such discharge, no matter what the.octasion, results | 
in a stasis in the nerve centers, the ‘summation of stimuli? 
and the development of a situation of unrelieved nervous 
ténsion which is unpleasant until the. tension is relieved by 
the appropriate adaptive reaction.” ?! a 
As to thé theories relating hedonic tone to nervous 
processes in specific portions of the nervous system, the 
most prominent are those of F. Hy Allport and W. M. 
Marston. Allport’s theory is based upon three main 
premises." The first is that "Every emotion has an affective 
element; that is, it may be classed as either pleasant or un- 
pleasant.” ** Thus disgust, fear, rage, grief and intense 
bodily pain are unpleasant, while elation, mirth and love 
are pleasant. The second premise is that the cranio-sacral 
and sympathetic divisions of the autonomic nervous sys- 
tem “are allied with two groups of emotions having 
opposed qualities of feeling, pleasant and unpleasant, 
respectively." ** "Thus it is the sympathetic system which 
functions during anger, fear and bodily pain, and the cranio- 
sacral during digestion and sex behavior. The third premise 
is that certain forms of pleasantness, those involved, for 
instance, in exercise and habit, excitement of games, ela- 
tion and mirth, occur without any accompanying autonomic 
activity and appear to depend upon unimpeded cerebro- 
spinal impulses. From these premises, Allport develops the 
following theory: “The cranio-sacral division of the auto- 
nomic, supplemented under certain conditions by the cere- 
bro-spinal system, innervates those responses whose return 
afferent impulses are associated with the conscious quality — 
of pleasantness. The sympathetic division produces visceral 
responses which are represented in consciousness as unpleas- 
antness," 95 
, Marston's theory, essentially a reinterpretation of Her- 
rick's view in the, light of the results secured by Head and 
Holmes, is based primarily upon the analysis of emotions.?* 
Fear, he points out, involves conflict of motor impulse, and 
the type of fear which is accompanied by the most funda- 
mental type of unpleasantness is that “where the competing 
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inibulses are of alinost ‘equal strength, producing an alter- 
nation in control of their common motor path, resulting 
in trembling of that part of the body or limbs inner- 
vated.” ** From this and similar considerations he proceeds 
to define unpleasantness as ‘‘the conscious correlate of motor 
antagonism between impulses or groups of impulses seek- 
ing outlet over.a common efferent path," ** and he adds 
that the unpleasantness must be considered to be deter- 
mined not by a partial blocking of the successful impulse, 
but by “unrelieved, thalamic summation of sensory impulses, 
in the sensory circuit of the unsuccessful competing im- 
pulses.” 39 

As to pleasantness, Marston suggests that "the passing 
of any subminimal sensory impulse to unimpeded motor 
discharge over any thalamic nerve path correlated with con- 
sciousness is accompanied by the feeling of pleasantness.” *° 
These subminimal sensory impulses he conceives to gain 
motor outlet by alliance. among themselves or with supra- 
liminal sensory impulses, in accordance with the observa- 
tions of Sherrington that stimuli which singly are unable 
to evoke a response may, if applied together, elicit such a 
response. Marston further suggests that indifference ob- 
tains Whenever the controlling groups of sensory impulses 
are able to find simultaneous motor outlet without passing 
over a final common path.” *! Marston summarizes his 
theory in the following table: 


Taste LXIX 
Affective States 
Positive Negative Neutral 
Name of affect. Pleasantness. Unpleasantness. Indifference. 


Sensory content. Awareness of Awareness of Quali tatively 
free, harmoni- blocked, disrup- di ff e r entiated 
ous, sub-sensa- tive, super-sen- sensations only. 
tion. sation. 


Correlated rela- Allied in final Antagonistic in Unrelated, with 


tionship of mo- common path. final common separate final 
tor impulses. path. paths. 
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Of these various theories seeking to relate hedonic tone 
to physiological processes, one stands out strongly because 
of its definiteness and its consequent wealth of verifiable 
implications. This is the theory of Allport. Unfortunately, 
this virtue leads to its undoing. In the first place, Cannon, 
upon whose experimental results Allport has largely based 
his theory, states explicitly that joy may, if strong enough, 
be accompanied by the functioning of the sympathetic divi- 
sion of the autonomic nervous system. In his opinion, this 
division is distinguished by response to any violent emotion. 
Of crying, one of the most easily observed manifestations 
of activity of the sympathetic system, Cannon writes: “We 
do not ‘feel sorry because we cry’ as James contended, but 
we cry because when we are sorry or overjoyed or violently 
angry or full of tender affection—when any one of these 
diverse emotional states is present—there are nervous dis- 
charges by sympathetic channels to various viscera, includ- 
ing the lachrymal glands." * But if joy, which is beyond 
doubt pleasant,‘ involve activity of the sympathetic divi- 
sion of the autonomic, then Allport’s theory, stating defi- 
nitely that "the sympathetic division produces visceral 
responses which are represented in consciousness as unpleas- 
antness” cannot be maintained. In the second place, All- 
port points out that his theory implies that unpleasantness 
is slower of arousal than pleasantness. After reviewing the 
conditions of conduction in the sympathetic system, he 
writes: "These conditions—namely, greater synaptic re- 
sistance and slower rate of transmission—both indicate that 
the effects produced by the sympathetic fibres must be 
slower to appear than those of the cranio-sacral.” ** All- 
port appeals to "common experience" for verification of 
this implication. He writes: “Compare, for example, the 
latency of unpleasant feelings with the quick thrill of pleas- 
ure derived from pleasant tastes or erotic sensations. The 
case of stumbling on the stairs is a good example. In the 
writer’s experience there is a sudden reflex recovery of bal- 
ance, and then, when several steps have been descended, 
there wells up gradually a mass of unpleasant organic sen- 
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sations." ^ It is undeniable that some cases of unpleasant- 
ness involve a longer latency than some cases of pleasant- 
ness, but as we saw in Chapter IV, Miss Washburn has 
shown that for a single type of stimulus hedonic reaction- 
times are the same for the same degrees of pleasantness 
and of unpleasantness (i. e., for 1 and — 1, for 2 and — 2, 
etc.). Clearly such results are absolutely incompatible with 
Allport's theory. 

When we turn to the other attempts to relate hedonic 
tone to physiological processes, we find no such striking in- 
compatibility with facts. We do find a disadvantage, how- 
ever, which to the experimentalist is even more serious. 
In every case the fundamental relationship involved—in 
the case of Troland, for instance, the relationship between 
hedonic tone and change in rate of conductance of the 
cortical synapses underlying consciousness—is one which, 
though potentially observable, is not actually so with our 
present limitations of technique. It follows that these theo- 
ries cannot be judged by direct observation of the funda- 
mental relationship which they involve, but only by obser- 
vation of the: subordinate relationships which they imply. 
But—and here is the difficulty—so little is known concerning 
the processes involved in the fundamental relationship, 
concerning changes in cortical conductance, for instance, 
that these fundamental relationships have but very general 
implications, much the same for all the theories, and these 
general implications will admit of almost any variety of 
facts. Troland’s theory illustrates this well, although it is 
by far the most specific of all the theories under discussion. 
According to this theory, both learning and pleasantness 
depend upon increase in the conductance of cortical syn- 
‚apses. Does this not mean that learning must invariably 
be pleasant? Not at all. Hedonic tone depends upon the 
average conductance of the cortical synapses, the activity of 
which underlies consciousness at any given moment. If a 
child learns under the influence of punishment, it may well 
be that the average conductance of synapses is decreasing 
while the conductance of some (concerned with the learn- 
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ing) is increasing. A similar lack of verifiable implications 
could be demonstrated even more strikingly in the case of 
the less well-developed theories—those of Marshall and 
Herrick, for instance. There is no need to do so, however, 
for the difficulty of verifying all of these theories is suffi- 
ciently proved by the fact that none is ever attacked on ex- 
perimental grounds. 

With respect to modern theories of hedonic tone, then, 
the situation is about as follows: Of the theories empha- 
sizing the relation of hedonic tone to conscious processes, 
one, that of Krueger, is contrary to fact, and the others 
involve the construction of a variety of conscious elements 
which seem to be entirely superfluous for systematic psy- 
chology. Of the two leading theories emphasizing the rela- 
tion of hedonic tone to psychical causes, neither is adequate 
to our present knowledge concerning hedonic tone. Of the 
theories, finally, which relate hedonic tone to physiological 
processes, one is contrary to fact and the others, however 
correct any or all may eventually turn out to be, for the 
present are so lacking in verifiable implications as to be 
wholly beyond the possibility of proof or disproof, and con- 
sequently, at least for the experimentalist, beyond the realm 
of science. 


AN Heuristic HYPOTHESIS 


. The preceding review of theories, with its wholly nega- 
tive conclusion, indicates some fundamental weakness in cur- 
rent theorizing with respect to hedonic tone. The nature 
of this weakness becomes evident when we consider that 
but one of the theories, that of Allport, could be actually 
tested by means of experimental data. In seeking to cover 
all possible facts, theories of hedonic tone have lost con- 
tact with the facts altogether. The result has been harm- 
ful to experimentation and theorizing alike. Experimenta- 
tion, lacking guidance, has often exhausted itself upon 
inconsequential problems. Theorizing, lacking factual re- 
straint, has turned into mere speculation. What is needed 


AN HEURISTIC HYPOTHESIS 411 


at present, in the psychology of hedonic tone, is the aban- 
donment of attempts to bring all facts under a single set of 
fundamental principles and, instead, the formulation of lim- 
ited working hypotheses capable of experimental verifica- 
tion and development. 

The view that there is a relation between hedonic tone 
and certain specific processes in sense-organs has been seek- 
ing recognition for well over a century. In the first part of 
his “Elemens d'ideologie," published in 1801, Destutt de 
Tracy maintained that feelings, including joy and sadness, 
"are true internal sensations,” ** and as recently as 1922, 
Warren wrote: *A feeling is an experience in which sys- 
temic sensations are the main elements." * In the inter- 
val, variations upon the same general theme have been 
proposed by a large number of psychologists, including such 
eminent men as Stumpf,‘ Brentano“ and Titchener.” 

This view has never achieved widespread acceptance." 
Its detailed development has invariably encountered three 
major stumbling-blocks. In the first place, the problem of 
correlating pleasantness with a specific process in sense- 
organs—a process different from that underlying unpleas- 
antness—has proved a hopeless puzzle.” Von Frey, it is 
true, sought to circumvent this obstacle by identifying pleas- 
antness with the removal of pain, but this expedient con- 
flicted with the phenomenal individuality of pleasantness 
and with its frequent arousal in the absence of previous 
pain. In the second place, no processes have until recently 
been shown to correlate highly with unpleasantness except 
those underlying pain, and recourse to these has been pre- 
cluded by the occurrence of pleasant pains.^ In the third 
place, experimentation on the “nature” of hedonic tone has 
led a number of investigators to the conclusion that hedonic 
tone is phenomenally distinct from the usually accepted 
sensory qualities.” E 

It is my conviction that all three of these stumbling- 
blocks have been removed by certain recent developments 
in experimental psychology. In the first place, investigation 
has shown that absolute judgments of weight and of hedonic 


412 THEORY 


tone are subject to the same general law of contrast. We 
have seen that if a set of stimuli not involving extremes 
be presented repeatedly for hedonic judgment, the rela- 
tively most pleasant ones will eventually be judged abso- 
lutely pleasant, and the relatively least pleasant ones abso- 
lutely unpleasant. Likewise, it can be predicted that if any 
set of stimuli not involving extremes be presented with in- 
structions to give absolute judgments of weight, the ob- 
server will eventually call the lightest ones absolutely light 
and the heaviest ones absolutely heavy." This points un- 
mistakably, it seems to me, to a similarity in the physio- 
logical processes underlying experiences of weight and he- 
donic tone. But in the case of weight, both the experiences 
absolutely light and absolutely heavy are conceived to cor- 
respond to a single type of process in sense-organs, which 
varies only in respect of the physiological concomitant of 
stimulus-intensity. Why, then, should a view concerning the 
relation of hedonic tone to processes in sense-organs be 
obliged to designate a specific process corresponding solely 
to pleasantness? Is it not far more probable that pleasant- 
ness and unpleasantness both depend upon a single type of 
process varying only in respect of the physiological con- 
comitant of stimulus-intensity ? 

The second development to which I wish to refer is 
the establishment by Nafe and by Hunt of a high correla- 
tion between hedonic tone and organic pressure.’ Nafe’s 
observers, it will be remembered, eventually identified pleas- 
antness with bright pressure and unpleasantness with dull 
pressure. It is clear that this identification cannot be ac- 
cepted literally. P. T. Young's failure to duplicate Nafe's 
results with any but a former observer of Nafe,” together 
with Nafe's own statement that in order to experience these 
pressures an observer ". . . must maintain a psychological, 
non-perceptive attitude.” © clearly indicate that identifica- 
tion is contingent upon sensory instructions or their equiva- 
lent. On the other hand, this very contingence points to an 
equally significant alternative interpretation. It suggests, 
namely, that hedonic tone, though not a mode of pressure, 
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corresponds to processes in sense-organs which, under 
sensory instructions or their equivalent, mediate modes of 
pressure. Such an interpretation obviously circumvents the 
two latter stumbling-blocks mentioned above. It provides 
as a concomitant of hedonic tone a specific process in sense- 
organs other than that underlying pain, and at the same 
time admits of a phenomenal distinction between hedonic 
tone and sensory qualities. 

It is clear that these developments, besides removing 
certain stumbling-blocks, point to a fairly definite hypothesis 
concerning the relation of hedonic tone to processes in sense- 
organs. In the present state of our knowledge I believe 
that this hypothesis can best be formulated as follows: 
Hedonic tone depends upon a specific type of process in 
sense-organs, namely, that which, under sensory instructions 
or their equivalent, mediates bright and dull pressure. 
When this type of process occurs under hedonic instruc- 
tions or their equivalent, it gives rise to relative or absolute 
hedonic tone. Relative hedonic tone depends directly upon 
the relative density? of the process, greater pleasantness 
being mediated by a change of density which, under sensory 
instructions or their equivalent, would mediate greater 
brightness. Absolute hedonic tone likewise depends upon 
relative density, but in a less direct way. Absolute pleas- 
antness depends upon a density differing from the average 
for similar past situations in a manner adequate to occa- 
sion greater pleasantness; absolute unpleasantness depends 
upon such a relative density adequate to occasion lesser 
pleasantness. The process in question is invariably pro- 
prioceptive. It is aroused by external stimuli—e. g., visual 
stimuli—indirectly through the muscular adjustments which 
they bring about. 

This hypothesis accounts readily for many facts besides 
those which led to its formulation: for the extreme variabil- 
ity of hedonic judgment, for the long latent time of hedonic 
tone, for its close relation to locomotor responses, and for 
its partial dependence upon learning. Its chief merit, how- 
ever, is that it has already undergone a measure of verifica- 
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tion and promises to lend itself to further experimental 
testing. The hypothesis was first formulated early in 1930,” 
long before the completion of Hunt’s experimental work. 
At that time it was pointed out that the hypothesis involved 
two definite implications. The first was that, if observers 
were made to judge stimuli on one occasion with respect 
to hedonic value and on another with respect to brightness- 
dullness of concomitant internal pressures, there should re- 
sult a marked correlation between hedonic value and bright- 
ness-dulness. The second implication was based upon 
Köhler’s work on the time-error in judgments of sensory in- 
tensity.” It was argued that, if pleasantness and unpleas- 
antness be functions of the density of a single process in 
sense-organs, the time-error for relative hedonic judgments 
must display a definite asymmetry. It must involve either 
an excess of judgments "second more pleasant" for short 
intervals between stimuli and a deficiency of such judg- 
ments for long intervals, or a deficiency of such judgments 
for short intervals and an excess for long. The first of these 
implications has since been verified by Hunt." The second 
still remains to be verified, although the few data on the 
time-error described in Chapter IV already make it prob- 
able that it, likewise, will be found to hold. 

In its present formulation the hypothesis is relatively in- 
definite. This fault, however, promises to be but temporary. 
The hypothesis, for instance, does not specify whether it 
is an increase in the density of the process in the sense- 
organs which underlies greater pleasantness or a decrease. 
Nafe is of the opinion that brightness—and consequently 
pleasantness—increases with the neural correlate of stimu- 
lus-intensity, but a number of facts stand in the way of 
such a view. Physiological density might well be expected 
to correlate at least slightly with phenomenal density, yet 
Nafe writes that, in the case of bright pressure, “The ex- 
perience, as a whole, is found to be diffuse and volumic, and 
within the pattern the brightness consists of discreet points, 
as in tickle and gooseflesh"; whereas “. . . In the experi- 
ence of dull pressure the quality is . . . volumic and diffuse, 
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but less so than bright pressure." " Furthermore, P. T. 
Young has shown that the bodily reverberations in the case 
of unpleasantness are more rich and varied than in the case 
of pleasantness." We have seen in Chapter III, finally, 
that increase in the intensity of the external stimulus results 
as a rule in the eventual decrease of the pleasantness of the 
stimulus. All of these facts, though not absolutely incom- 
patible with Nafe's opinion, suggest the wisdom of with- 
holding judgment in the absence of further evidence. The 
establishment, however, of a definite asymmetry in the case 
of the hedonic time-error would provide such evidence. 
If the time-error should be found to involve a deficiency of 
judgments "second more pleasant" for short intervals and 
an excess of such judgments for long intervals, it could be 
inferred, on the basis of Kóhler's physiological hypothesis, 
that increased pleasantness does indeed depend upon in- 
creased density. If; on the other hand, there should be an 
excess of judgments "second more pleasant" for short in- 
tervals, and a deficiency for long, it could be inferred that 
increase of density mediates increase of unpleasantness. 
The fragmentary data already available, which were pre- 
sented in Chapter IV, favor the former alternative. They 
are too few, however, to warrant a definite decision. 

The further indefiniteness of the hypothesis with re- 
spect to the locus of the process in sense-organs should like- 
wise yield to experimental attack. As was pointed out in 
Chapter VIII, Nafe found that the bright pressure corre- 
lated with pleasantness is vaguely localized in the upper 
part of the body, while the dull pressure correlated with 
unpleasantness is localized in the abdomen or in the lower 
part of the body," and Hunt confirmed these results.” 
From what we know of cutaneous and organic localization, 
it seems reasonable to infer that the corresponding processes 
in sense-organs are somewhat similarly localized. It also 
seems reasonable to expect that further introspective work, 
combined with experiments involving selective activation of 
specific muscular groups, will enable us materially to in- 
crease this modicum of knowledge. 
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The most serious indefiniteness of the hypothesis arises 
from the phrase “hedonic instructions or their equivalent.” 
Here, again, however, experimentation promises to be of 
some avail. No instructions appear to be necessary for the 
arousal of hedonic tone in the case of intense pain stimula- 
tion. Is this so of all stimuli having high “‘general hedonic 

‘value’? Early classifications of odors rest largely upon 
hedonic tone; indeed, Haller’s classification was based en- 
tirely upon this characteristic." Do olfactory stimuli—and 
perhaps taste stimuli—arouse hedonic tone in the absence 
of instructions more readily than do visual and auditory 
stimuli? It is often said that workers in chemical labora- 
tories are hedonically immune to odors. Is novelty an 
equivalent of hedonic instructions? Investigation of these 
questions involves a methodological difficulty, but not an 
insuperable one. It is generally agreed that for the report 
of an event to be wholly reliable it is necessary that the 
instructions determining the report precede the event. This 
condition is obviously impossible of satisfaction in the in- 
vestigation of the questions mentioned above. Reliability, 
however, is not subject to the all-or-none law. Everyday 
experience and the history of the Ausfragemethode show 
that post-determined reports, though subject to the dis- 
torting effects of memory and suggestion, nevertheless yield 
results of fair reliability. In this case, then, as in the two 
preceding ones, the relative indefiniteness of the hypothesis 
is essentially an invitation to further experimental investi- 
gation. 

The hypothesis formulated above is at present no more 
than a stepping-stone from experimental facts of the past 
to experimental facts of the future. Whether it is ultimately 
to assume theoretical rank will obviously depend upon ex- 
perimental results. It has not the slightest pretension, how- 
ever, to the rank of a theory. It covers but one of the many 
relations essential to a complete theory of hedonic tone, 
and thus can at best but develop into a single feature of such 
a theory. As was stated at the beginning of this section, 
however, it seems likely that the psychology of hedonic tone 
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will derive greater benefit for the present from the formu- 
lation of such limited, but verifiable, hypotheses than from 
more ambitious attempts to provide all-inclusive theoretical 
structures. 


FOOTNOTES AND REFERENCES 


1W. Wonpr. Grundzüge der physiologischen Psychologie, 4th edit., 
Leipzig, 1893, I, 555 ff. 

2H. R. Marsma, The Methods of the Naturalist and Psychologist, 
Psychol. Rev., 15, 1908, 16f.; Pain, Pleasure and Aesthetics, N. Y., 1894, 61. 

3 T. Znen. Leitfaden der physiologischen Psychologie, 12th edit, 
Jena, 1924, 290-294 and 355-358. 

4 Ibid., 290. 


5 Ibid., 356. 

6C. Srumpr, Ueber Gefühlsempfindungen, Bericht über den II Kongress 
für experimentelle Psychologie, Leipzig, 1907, 209; Ueber Gefühlsemp- 
findungen, Z. f. Psychologie, 44, 1906, 1 ff. (this article is an expansion of 
the preceding one) ; Cf. also C. Srumpr, Z. f. Psychologie, 28, 1917, 263 ff. 
An excellent exposition and critical discussion of Stumpf’s theory will be 
found in E. B. TITCHENER, Lectures on the Elementary Psychology of 
Feeling and Attention, N. Y., 1908, 81-121. 
> By E. B. Tircuener. A Textbook of Psychology, N. Y., 1919 (1909), 

25-236. 

SW. Wonor. Grundriss der Psychologie, 14th edit. Stuttgart, 1920, 
99; Grundzüge der physiologischen Psychologie, Leipzig, 1902, II, 284-291. 
An excellent exposition and critical discussion of Wundt’s theory will be 
found in E. B. TrrcuexEn, Lectures on the Elementary Psychology of Feel- 
ing and Attention, N. Y., 1908, 125-168. 

9 H. C. Warren. Human Psychology, Boston and N. Y., 1920, 279. 

10J, P. Narr. The Psychology of Felt Experience, Amer. J. Psychol, 
39, 1927, 387. 

11 F. Krueger Das Wasen der Gefühle, Entwurf Einer Systematischen 
Theorie, Arch. f. d. ges. Psychol., 65, 1928, 91-128. Cf. also F. KRUEGER, 
The Essence of Feeling, Outline of a Systematic Theory, in Feelings and 
Emotions, The Wittenberg Symposium, Worcester, 1928, 58-86. 

12 /bid., 108. 

13 Ibid., 103. - 

14 “The most fundamental division of conscious experience is into two 
distinct types. ... They are termed sensation and ideation, respectively. 
. . . Sensation is the original and ideation the derivative type of experience. 
The entire group of sensations furnished by each sort of receptor is called 
a sense... . The two characters of experience, quality and intensity, are 
determined primarily by the mode and intensity of the stimulus.” (H. (<A 
Warren, Human Psychology, Boston and N. Y., 1920, 148-149.) I 

15 J, F. HERBART. Lehrbuch zur Psychologie, Kónigsberg und Leipzig, 


1816, 120-121. 
16 W, McDovcatt. Outline of Psychology, N. Y., 1923, 269. 


418 =. THEORY 


11]. W. Nanrowsky. Das Gefühlsleben (1862), 2nd edit, Leipzig, 
1884, 41-44 and 47-50. 

18 J, F. Hersart. A Textbook in Psychology, transl. by M. K. Smith, 
N. Y., 1891, 28. 

19]bid. 29. In connection with this theory, cf. W. F. VOLKMANN, 
RITTER von VOLKMAR, Lehrbuch der Psychologie, 3rd edit., Vol. 2, Cóthen, 
1875, 298 ff. 

20 E, v, HARTMANN. Die Moderne Psychologie, Leipzig, 1901, 272-273. 

21 W, McDoucaLL. Outline of Psychology, N. Y., 1923, 269. 

22 [bid., 270. 

23 W, McDoucALL. Pleasure, Pain and Conation, Brit. J, Psychol., 17, 
1927, 178-179. 

24 A, LEHMANN. Die Hauptgesetze des Menschlichen Gefühlslebens, 
Leipzig, 1914, 166-168. 

25H. R. MansHaLL. Consciousness, N. Y., 1909, 242 ff. 

?6E. L. TuonNprKE, Educational Psychology, Briefer Course, N. Y. 
1914, 53-56. 

27 Ibid., 53. 

28 ]bid., 55. 

®L. T. TmoLAND. A System for Explaining Affective Phenomena, 
J. of Abnor. Psychol., 14, 1920, 376-387; The Mystery of Mind, N. Y. 
^ dio ios. The Fundamentals of Human Motivation, N. Y., 1928, 

30 L, T. TRoLAND. J. Abnor. Psychol., 14, 1920, 377. 

31C. J. Herrick. An Introduction to Neurology, 2nd edit, Phila., 
1918, 286. 

9?F. H. Arurorr. Social Psychology, Cambridge, Mass., 1924, 84-98. 

33 Ibid., 85. 

34 Ibid., 89, 

35 Ibid., 90. 

36 W. M. Marston. A Theory of Emotions and Affection Based Upon 
Systolic Blood Pressure Studies, Amer. J. Psychol., 35, 1924, 469. 

37 Ibid., 497, 

38 Ibid., 498. 


#2 W. B. Cannon. Bodily Changes in Pain, Hunger, Fear and Rage, 
N. Y., 1915, 280. 

‘43 If any evidence of this statement be considered necessary, cf. H. C. 
Warren, Elements of Human Psychology, Cambridge, Mass., 1922, 215. 

“F, H. Attport. Op. cit., 91. 

45 Ibid., 91. 

*9 A. L. C. Destuttr ve Tracy. Elemens d'idéologie, premiere partie, 
idéologie proprement dite (1801) 1827, 25. 

47 H. C. Warren, Elements of Human Psychology, N. Y., 1922, 203-204. 

48C, Stumpr. Ueber Gefühlsempfindungen, Z. f. Psychol, 1907, 44, 1. 

4 F. Brentano. Untersuchungen zur Sinnespsychologie, Leipzig, 1907, 
112 and 119-125. 

50 E, B. TrrcukNER, A Textbook of Psychology, N, Y. (1909), 1926, 
260 ff. 


^ 


FOOTNOTES AND REFERENCES 419 


_ 9! Even William James dared not include hedonic tone in his theory of 
Emotions. Cf. W. James, What Is an Emotion? Mind, 9, 1884, 189 and 
201-203; The Physical Basis of Emotion, Psychol. Rev., 1, 1894, 523-524. In 
the latter article James does not deny that hedonic tone may come under 
his theory of emotions, but he refuses to assert it. 

AN “Ob ferner auch besondere Lustnerven anzunehmen sind, wie v. Frey 
Schmerznerven statuirt, ist . . . eine Frage der Physiologie, nicht der 
Psychologie." C. STUMPF, op. cit., 22. 

53 M. v. Frey. Die Gefühle und ihr Verhältnis zu den Empfindungen, 
Leipzig, 1894, 17. 

54 E, B. TITCHENER. Op. cit., 261; A. WOHLGEMUTH, On the Feelings 
and Their Neural Correlate, with an Examination of the ‘Nature of Pain, 
Brit. J. Psychol., 1917, 8, 450. 

55 Cf, N. ALECHSIEFF. Die Grundformen der Gefühle, Psychol. Stud., 
1907, 3, 264; M. YOKOYAMA, The Nature of the Affective Judgment in the 
Method of Paired Comparison. Amer. J. Psychol., 1921, 32, 369. 

56 Cf, A, J. Harris. An Experiment on Affective Contrast, Amer. J. 
Psychol., 1929, 41, 617-624; J. G. Berese-Center, The Law of Affective 
Equilibrium, ibid., 1929, 41, 64. 

51 E, G. Wever and K. E. ZENER. The Method of Absolute Judgment 
in Psychophysics, Psychol. Rev., 1928, 35, 466. 

587], P. Nare. An Experimental Study of the Affective Qualities, 
Amer. J. Psychol, 1924, 35, 507; W. A. Hunt, The Relation of Bright. 
and Dull Pressure to Affectivity, Amer. J. Psychol., 43, 1931, 87. - 

59 P, T. Youwc. Studies in ‘Affective Psychology, Amer. J. Psychol., 
1927, 38, 175. 

60 J, P. Narr. Op. cit., 540. 

61 Density is here used to represent the physiological correlate of 
stimulus-intensity. Should this correlate turn out to be frequency or some 
other characteristic the hypopthesis could easily be altered accordingly. 

62 J, G. BEEBE-CENTER, The Relation Between ‘Affectivity and Specific 
Processes in Sense-organs, Psychol, Rev., 37, 1930, 327. 

63 W, Kouter, Zur Theorie des Sukzessivvergleichs und der Zeitfehler, 
Psychol. Forsch., 1923, 4, 115. 

64 W, A, Hunt. The Relation of Bright and Dull Pressure to Affec- 
tivity, Amer. J. Psychol., 43, 1931, 87; The Pressure Correlate of Emotion, 
Ibid., 600. 

65 J, P, Nare. The Sense of Feeling, in “The Foundations of Experi- 
mental Psychology,” Worcester, 1929, 399. Nafe considers the neural 
correlate of stimulus-intensity to be frequency of impulses rather than density. 

66 J, P. Nae. The Psychology of Felt Experience, Amer. J. Psychol., 


1927, 39, 371. x S , 
67 p, T. Youxc. Pleasantness and Unpleasantness in Relation to Organic 


Response, Amer. J. Psychol., 1921, 32, 38. À ` 
68 J, P, Narr. The Sense of Feeling, in “The Foundations of Experi- 
mentat Psychology,” Worcester, 1929, 411. 
e W, A. Hunt., The Pressure Correlates o 
Harvard University, 1931, 29-42. A 
70 Cf, J. G. BEERE-CENTER. General Affective Value, Psychol. Rev., 


1929, 36, 472. Sy 
71 Cf. H. HENNING. Der Geruch, Leipzig, 1916, 71 ff. 


{ Hedonic Tone, Thesis, 


INDEX OF SUBJECTS 


Absolute judgments, 35, 234 
Adaptation, hedonic, 191, 237 
Affection, defined, 59 
characteristics of, 60, 78, 91, 95, 
100 
existence of, 67 
Affective tone, defined, 5 
elements, 59 
equilibrium, see contrast, hedonic 
Affectivity, defined, 5 
Assimilation, hedonic, 235 
Aufforderungscharaktere, see va- 
lences 
Automatograph, 44 


Clearness of affection, 91 

Color preferences, 122, 131, 300 
Contrast, hedonic, 222, 229 
Correlation, chance-errors and, 47 


Definitions, 1 
“Determined feelings,” 288 
Dynamometer, 44 


Ergograph, 44 

Excitement-depression, 59, 64 

Expression of feelings, 61, 319 

Extension of affection, 100 

Extensive measure of hedonic tone, 
12, 16 


Fechner’s law and hedonic tone, 180 
Feeling, defined, 5 
criteria of, see affection, charac- 
teristics of 
Feeling-tone, defined, 5 


421 


Food preferences, 312 
“Function-pleasure,” 313 


Galvanometer, 45 
“Gefühlsempfindungen,” 396 
General hedonic value, 199 


Habituation, hedonic, 241 
Hedonic D.L's., 185 
Hedonic judgment, nature, 70 
variability, 127, 133, 140, 144, 147, 
165, 260 
Hedonic summation, 115 
“Hedonic time-error,” 196 
Hedonic tone, defined, 1 
relation to age, 299 
relation to attention, 217 
relation to brain processes, 385 
relation to bright and dull pres- 
sures, 71, 347, 414 
relation to circulation and breath- 
ing, 61, 319 
relation to galvanic reflex, 326 
relation to intensity of stimuli, 165 
relation to locomotor responses, 
energy of response, 330 
extension and flexion, 339 
postural changes, 349 
seeking and avoiding, 342 
relation to maturation and learn- 
ing, 313 
relation to mental elements, 58 


relation to modal differences, 153° 


relation to motivating factors, 
cognitive dispositions, 257 
hedonic dispositions, 267 
moods, 270 


422. 
* 


physiological needs, 273 
wishes, 286 
relation to organic and kinaesthe- 
tic experiences, 71, 341, 347, 414 
relation to, "qualitative" charac- 
teristics of stimuli, 
auditory stimuli, 138 
cutaneous stimuli, 143 
^ gustatory stimuli, 144 
' olfactory stimuli, 146 
visual stimuli, 122 
relation to spatial characteristics 
of stimuli, area, 156 
completeness, 161 
form, 157 
relation to temporal characteris- 
5 tics of stimuli, duration, 185 
form, 194 
position, 196 
Hedonism, forms of, 337 
of the future, 338 
of the present, 338 
of the past, 354 
Hydrosphygmograph, 38 


Indifference, 6, 174 
Influence of the mean, 20 


J ames-Lange theory, 155 


Law of effect, 373 
Localization of affection, 61, 95 


Measure of extensive pleasant- 
ness, 12, 16 

Measures in units of amount, 16, 
23, 31 

Memory in relation to hedonic tone, 
354 

“Memory optimism,” 360 

Methods, experimental, 
classification, 9, 12 


INDEX OF SUBJECTS 


comparison of methods of im- 
pression, 12, 32 

method of choice, 12, 14 

method of isolated exposure, 25 

method of order of merit, 14 

method of paired comparison, 19 

method of percentages of pleas- 
antness, 30 

method of production, 13 

method of single stimuli, 25 

method of use, 13 

methods of expression, 36 

serial method, 15, 234 

Mixed feelings, 78 


Opposition of pleasantness and un- 
pleasantness, 3, 79 


Pieasantness, defined, 1 

Plethysmograph, 39 

Pneumograph, 43 

Proportion of pleasant and unpleas- 
ant events, 359 

Psycho-galvanic reflex, 325 


ualities of affection, see affection, 
characteristics of 


Retroactive facilitation and inhibi- 
tion, 372 
“Reversion” of hedonic tone, 395 


Sensitization, hedonic, 237 

Serial method, 15, 234 

Space error, 22 

Sphygmograph, 40 

Sphygmometer, 40 

Strain-relaxation, 59 

Summation of feelings, see hedonic 
summation 

"Suppression" of unpleasant ex- 
periences, 366 


, 


INDEX.OF SUBJECTS 1423 


"D halamus and hedonic tone, 385 Unpleasantness, defined, 1- 


'Theories of hedonic tone, 394 


Time error, 22, 196 V alences, 338 
Tridimensional theory of feeling, Voluntary control of hedonic tone, 
60, 396 265 ! 


Weber's law and hedonic tone, 180 


" 


Unity in variety," 162 


INDEX OF NAMES. 


Abel, T. M., 237, 238 
Ach, N., 287-9, 295 
Adams, K. A., 373 


Alechsieff, N., 39, 62, 66, 67, 77, 80, 


89, 90, 95, 96, 100 101, 320, 322 
Alembert, J. L. R. d', 142 
Allesch, G. J. v., 128, 216, 222 
Allport, F. H., 406, 408-410 
Anastasi, A., 159-161 
Angier, R. P., 158 


e Babbitt, M., 154 
^ Bacon, M. M., 223 
Baker, E. S., 131, 132, 134-136 
Bain, A., 79 
Barber, F. L., 132, 136 
Bard, P., 388 
Barrett, M., 32, 37 
Barry, H., 239 
Bechterew, W., 385-388 
Berger, H., 322, 324 
Bernouilli, D., 180-183 
Bezold, A. v., 322 
Bickel, H., 42 
Bingham, W. V. D., 194 
Birkhoff, G. D., 162, 163, 196 
Birnbaum, K., 370 
Blatz, W. E., 252 
Blodgett, H. C., 373 
Boring, E. G., 272, 276, 278, 280 
Bousfield, W. A., 239, 337 
- Bradford, E. J. G., 123, 125, 128, 130 
© Brahn, M., 38, 39, 319, 322, 329 
"Brentano, T, 411 
Britton, S. W., 387, 388 
Brues, A. M., 142 
Bühler, K., 313 
Burtt, H. E., 341 


Cannon, W. B., 273-275, 279, 280, 
324, 325, 330, 336, 387, 388, 408 

Carlson, A. J., 280 

Carr, H. A., 355 

Cason, H., 300, 355 

Childs, M. S., 237, 238 EL 

Chown, S. A., 132, 136 " 

Citron, J., 322 

Clark, D., 156 d 

Cohen, N. E., 28, 29 

Cohn, J., 20, 22, 121-124, 131, 125 

Colgrove, F. W., 356 

Conklin, E, S, 25, 27, 34 

Corwin, G. H., 343-346, 349 

Crawford, D., 191, 193 

Crossland, $. R., 289, 365 


Danzfuss, K., 34, 122, 196, 197 
Dashiell, J. F., 302, 303, 310 
Davenport, C. B., 252 

Davis, C. M., 284, 312, 316 
Destutt de Tracy, A. L. C.,-411 
Dodge, R., 252 * 
Dorcus, R. M., 129, 130, 305 
Downey, J. E., 247 

Dumas, G., 322, 332-334, 339, 340 


Elliott, M. H., 373 

Engel, R., 30, 144, 145, 146, 169, 
171-179 

Ernst, A., 332, 337 


Fechner, G. T., V, 12-14, 16, 19, 20, 
113, 158, 164, 182, 184, 222, 223, 
257 
Féré, C., 325, 331, 332, 336 
Fernberger, S., 3 
Flügel, J. C., 359 
424 


INDEX OF NAMES +, 425 


Foster, W. S., 3, 64, 66 © 
Fox, C., 367, 368 . 
Frank, J. D., 374, 376-380 
Freud, S., 293 

Frey, M. v., 396, 411 


Garth, T. R., 19, 304, 305 

Gehring, A., 195 ` 

Geissler, L. R., 116-118, 127, 132 

Gent, W., 320, 322, 324 

Goltz, Fr., 386-388, 392 

Goodell, M. S., 156 

Gordon, K., 136, 138, 149, 150, 362- 
365 

Green, H. H., 282 

Gregor, A., 328 

Grose, S. L., 265 

Grossart, F., 289 

Guilford, J. P., 24 ^. 

Gurney, E., 194, 196 


Haas, E. L., 8734 

Haight, D., 118 

Harris, A. J., 226-229, 236, 237, 271 

Harris, J. W., 367 

Hartmann, E. v., 400 

Hayes, -S. P., 3, 62, 66, 80, 89, 90 

Hazard, P., 264 

Hazzard, F. W., 267 

Heinlein, C. P., 142 

Henderson, E. N., 357-359 

Henning, H., 83, 89, 146, 147, 268 

Herbart, J. F., 400, 402 

Herrick, C. J., 403-406, 410 

Herrig, J. P., 247, 249 

Hoelzel, F., 280 

Hollingworth, H. L. 357 

Holmes, G., V., 389, 391, 392, 406 

Horiguchi, 348 

Houzik, C. H., 373 

Hunt, W. A., 75-77, 102, 107, 347- 
349, 412, 414, 415 

Hunter, W. S., 354-356 


Jagic, N. v., 284 

James, W., 38, 291, 318, 408 
Jastrow, J., 125 

Jersild, A., 300 

Johnson, I., 370 

Johnstone, C. H., 80, 82, 89, 90 
Jones, E., 293 

Jones, H. E., 314, 316 

Jones, M. C., 314-316 


Kaestner, G., 32 

Kant, L, v 

Karsten, A., 239-241 

Katz, R., 289, 290 

Keith, J. A. H., 220, 222 

Kelchner, M., 324 

Kellogg, C. E., 82, 83, 89, 90, 95, 
96, 100 à 

Kenneth, H. J., 150, 151 

Kiesow, F., 167, 169, 178, 322 

Knapp, G. E., 247 

Koch, B., 68-70, 77, 82, 89, 90, 95, 
96, 100, 102. " 

Kóhler, W., 198, 199, 398, 414, 415 

Kowalewski, A., 22, 356, 358, 360 

Krueger, F., 397, 398, 410 

Külpe, O., 9, 12, 15, 16, 22, 25, 35, 
79, 91, 92, 95, 104, 105, 115, 330- 
332, 334-337 

Kuppers, E., 322 


Laird, D. A., 360 

Landis, C., 316 

Lange, C., 38, 154, 318, 333 

Laplace, P. S., Marquis de, 181-183 

Lashley, K. S., 392 & 

Legowski, L. W., 15, 258, 261 * 

Lehmann, A., 61, 168, 169, 177, 191, 
194, 223, 271, 273, 319, 322, 324, 
403 

Leschke, E., 321, 323 

Lewin, K., 286, 289, 295, 338, 339 

Lipps, T., 60 


426 INDEX OF NAMES... 


Loewy, A., 284 , 

Lombardi, U., 322 

Luce, A., 273, 278 

Lodkieill M., 123-126 ^ 

Ludvigh, E. x. 197, 208, 374, 376- 
378, 380 

Lund, F. H., 159-161 


‘Oberlin, K W. | 268, 269 
Orth, J., 39, 63, 66, 79, 80, 89, 90, 
95, 5. 10, 369. - 


ac | W. and E. G, 


Major, D. R., 25, 123, 138, 139, 143 Pepper, S. C., 242; 243, E 


Marsden, R. E., 300, 302 «S ‘i ^ 
Marshall, H. T., 223, 394, 403, 404, M E En - 
410 eters, A., d 
Marston, W. M., 406, 407 ii d o 
; ‘otter, H; M., 188 
Martin, L. J., 14, 247 Powalton, 1-271 
Martius, G., 322 er 
Mi M. F., 264 Pratt, C; C., Lal 141, 261 
Mayer, A., 369 Puffer, E. D., 194, 195 
McDougall, W., 79, 115, 273, 293, 
300, 354-356, 400-404 Rahn, C., 105, 270 
' Meenes, M., 219, 220, 222 Rameau, J. P., 142 
Meltzer, H., 366 Rayner, R,, 314 
Mentz, P., 61, 319, 322 Regensburg, J., 118 
Mercer, F. M., 127, 128 Remmers, H. H., 340, 341 
Metcalf, J. T., 132 Ribot, T., 217, 340 
Meumann, E., 91, 92, 95, 320-322, Roberts, L. J., 315 
324 Roese, K., 3, 64, 66 
Meyer, M., 247 Rood, E. A., 223 
Michaels, G. M., 303-305 Rose, H., 337 
Moore, H. T., 247, 311 Rosenbach, O., 283 
Moore, T. V., 293 Rousseau, J. J., 264 
Moscovitz, J., 197 Royce, J., 60 
Mosso, A., 37, 38, 44 Ruckmick, C. A., 3, 253 


Mosso, U., 318, 322, 333-336 
Münsterberg, H., 339-341, 349 


Myers, C. S. 35, 262, 263 Saidullah, A., 169-171, 173 


Saint Theresa, 292 


Segal, J., 25, 257, 258, 261 
INafe, J. P., 71, 75-77, 88-90, 93-95, Shepard, J. F., 321, 322 


96, 100, 102, 107, 266, 347-349, Sherrington, C., 330 


397, 412, 414, 415 Shinn, M. W., 300, 302 
Nahlowsky, J. W., 400 Spearman, C., 200, 207 
Nakashima, T., 67, 68, 77, 78, 80, Stern, W., 299, 300 

82, 89, 90, 95, 96, 100, 102, 185-188 Stórring, G., 337 
Neal, H. V., 252 Stout, G. F., 5, 79 


Nemecek, O., 357 Stumpf, C., 59, 396, 397, 411 


exe 


Sullivan, E. B 368; PP Mam 
Sutherland, J. W, 4 g = 


Swift, F. Ws 161° d : E 


Syz, H.C, 325. 4. 


ta 
t F 


Taitt, W. D3361, 362; 3654474 

Thomson, R. H., 361, 

Thompson, Ly AS "341 

Thorndike, E. L., 16, “31, 47, 158, 
164, 355, 403, 404 

Thurstone, L. L., 23, 24, 31 

Titchener, E. Bẹ 3, 35, 59, 61, 62, 
66, 78, 90-92, 95, 96, 101, 104, 105, 
115, 270, 330, 331, 396, 397, 399, 
411 

Tolman, E. C., 370, 373 

Troland, L. T., 3, 5, 286, 338, 354, 
403-405, 409 

Truman, S. R., 235 

Turro, E., 282, 283 

Tuttle, R., 188 

Tuttle, W. W., 841 


V alentine, C. W., 32, 34, 139, 140, 
249, 250, 262, 263, 302, 307-311, 
313 

Verveer, E. M., 239 

Vogt, O., 60, 61, 66 


Washburn, M. F., 118, 121, 125, 
127, 154, 156, 188, 192, 193, 223, 
225, 226, 237, 238, 240, 241, 271, 
279, 336, 409 


INDEX OF NAMES 427 


* Watson, J. B., 314, 316, 355, 373 


Weber, E., 322 

Wechsler, D., 325-329 

Wertheimer, M., 114, 398 

Wells, E. F., 266, 267 

Wells, F. L., 189-191 

Wever, E. G., 32, 35, 235 

White, R. K., 316 

Winch, W. H., 303-305 

Wirth, W., 223 

Witmer, L., 14, 158, 164 

Wohlgemuth, A., 87-90, 93-96, 100, 
358-360, 366 

Woods, M., 154 

Wreschner, A., 369 

Wundt, W., v, 15, 38, 58-62, 66, 
67, 79, 101, 105, 115, 166, 176, 178, 
318-322, 397 i 


Y okoyama, M., 32, 70, 71, 77, 102, 
119-121, 129, 130, 164, 218, 219, 
222 o 

Young, P. T., 27, 28, 75, 77, 78, 80, 
83-86, 88-90, 96-103, 107, 147-149, 
236, 247, 248, 271, 341-350, 412, 
415 


Zener, K. E., 32, 35, 235 

Ziehen, T., 59, 121, 139, 165, 166, 
394-396, 399 

Zoneff, P., 91, 92, 95, 320-322, 324 


A 
» 
‘ ^ 
- hd » = 
à . . « 
i ^ a * - 
ES ~ 2 ] 
" à - 
-— 
an 2 
: € g Lo 
» id 
P y ` m » “ 
> $ 
*^ * ` 
* * 
€ - 
á org 
i ^ my "E . E = 
x > ^ "ub s 
Eo 
"IT » à 
"T Í 
> w * ' 
. i . » ^» 3 
, T " n 
* á $ 
aye ° . 4 * « - 
= a ~ ^ 4 D » b 
" y^ : - 4 
, b " B «< - 
aet n j 
» = > A 
Y LI LI à 
s E ' 3 : : 
LI - z 
-.5 -> das 3 7 
LAM E Å - LE ^ ” 


' Form No. 3, 


PSY, RES.L-1 


Bureau of Educational & Psychological 
- Research Library. 


The book is to be returned within 
the date stamped last. "er; 


# u + 


Me RN RSS POS e See cll Sesececeesedelasesvocosccuces ieee ds 
étuévaqveseseoscc|sccoccceocccesosc|voceocosevcocecseesy 
ecesevFüvouedeesco|veSaaveccecqooc|sotevuossoeoocccocsso 
*csguesuoccecrepluccseveqeodescece|soeksececssceeósesvesiys 
O Aut AK AR Sen ES SS NE POLE LEE PA 
evi sovtdhaeeseseeloepeciseceseeces|ustéócssensovatoccecoch 
etogvssePeesedeocotieeenscscuesasecicvausecbevéesecsecócco 


fo t9odpstseseneesec[]estusóvevequnacleévenaveosae bed poss) 


WBGP-59/60-5119C-5M 
‘Pre. 


^0 ms Sie 


2: 
BRE No. 4 


Coll. xo. 457- REE Acen, x Qt 
Author. Beebe —. untere Les Š 
«the poythaleag” 4 


uo Ww xw rH 

"à Ca ie We PN a a 

> as us una 
aa 


ur: 
LOCO 
Don 


CT 


